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SUB-WEALDEN EXPLORATION. 



The Reports of this undertaking were originally issued in the 
ephemeral form of letters to local journals, fly sheets, and 
pamphlets. Many of these earlier copies have been long exhausted, 
and it has, therefore, been considered desirable to reprint them, and 
to include them with the latter Reports in one uniform record, that 
the account of the original project, its developments, difficulties, 
disappointments, and final accomplishment to a depth of 1,905 feet, 
may be preserved. 

The fulfillment of this suggestion might have been postponed 
indefinitely but for an application from America for copies of the 
Reports, 

This small volume is now offered to the Patrons, to the Com- 
mittee of Reference, to the Subscribers, and to all friends and well- 
wishers of Scientific Enterprise, as a slight evidence of his deep and 
lasting gratitude for generous confidence and unexpected aid 
conferred on him while Honorary Secretary and Treasurer, by 

HENRY WILLETT. 

Arnold House, Brighton, 
May 13*A, 1878. 
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SUB-WEALDEN EXPLORATION. 



AH IMPOETANT SCIENTIFIC ENTEBPEISE. 



[From the BrigJdon Guardian, April 24th, 1872.] 

There is yet one really important geological problem waiting solution in 
this country. There is still requiring answer one scientific question of 
exceeding interest. The question is— What underlies the Wealden formation 
of Kent and Sussex ? No one knows ; though many speculate. To give the 
knowledge, to end the speculation, would "be a splendid scientific work. This 
is, moreover, the only scientific offering which Brighton and Sussex could make 
the British Association ; but the gift would be of surpassing value. It would 
render the first Brighton and Sussex visit of the British Association celebrated 
in all future scientific annals, and Brighton and Sussex would then have 
worthily crowned and completed the work of Dr. Mantell. That celebrated 
geologist explored the Wealden and shed thence a brilliant light upon 
Science. To carry exploration beyond the Wealden would not only solve the 
remaining problem of British geology ; it would also go far to attain the utmost 
wishes of British geologists. The subjoined reports sjiow that a small body of 
scientific men, to whom Mr. Henry Willett is acting as Honorary Secretary, 
have done something to attain this great result. The reports may be left to 
speak for themselves ; and every man of science will be grateful to Mr. 
Willett and those acting with him for what has been" already done. Now 
that there is some risk of the project being abandoned, we think it fairly 
within the scope of our duty to give these reports to the public. Mr. Willett 
has been striving to attach great and unexpected interest to the forthcoming 
* Meeting of the British Association, and should his existing disappointment not 
be removed, his intent and exertions ought to receive the recognition they 
deserve. 

This is not, however, entirely a scientific enterprise. As Mr. Godwin - 
Austen's words (quoted in the first report) indicate, there is a probability that 
coal may be found beneath the strata which immediately underlie the 
Wealden. The probability is not at all enforced or elaborated, because there 
is the possibility that coal may not be found ; but, if coal should be found, it 
will, undoubtedly, be worked, and its price in the South of England would be 
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•lowered to about half the present .rates. Thus, the project is one which 
concerns every householder in the Towns and Counties of the. South. This is 
not the time or place to enlarge upon the geological features which point to the 
probability of coal being reached ; we may say, however, that the Wealden 
deposits in the Belgian coalfields and those at the base of the Ashburnham 
beds have similar characteristics, and the sanguine hypothesis is that the 
geological formation will also be found alike. To that, however, Mr. Willett 
and the eminent geologists consulted by him do not lend themselves. There 
is the chance of coal being foundj and for that chance alone every resident and 
municipality in the South of England should encourage the project to the very 
best of their most earnest ability. But at present the matter is in the higher 
aspect of giving certain and valuable geological information, and of adding 
scientific lustre to the forthcoming Meeting of the British Association. On 
this ground alone we trust Mr. Willett may find the existing obstacles 
disappear, and we hope to see him receive that encouragement which the 
value of the project deserves. Subjoined are the reports to which we have 
referred : — 

Preliminary Report of Information obtained on the Geological Problem of 
the. Strata underlying the Wealden Formation of Kent and Sussex. 

Authorities recently consulted as to existing Geological Information : — 

R. Godwin- Austen, Esq., F.G.S., President of the Geological Section of the 
British Association 1872 Meeting. 

Professor Ramsay, Director of the School of Mines, &c, Jermyn Street. 
William Topley, Esq., F.G.S. 
R. Etheridge, Esq., F.G.S. 

The practical conclusion of the consultation of these eminent men appears to 
be : — 

1. That if the Oolite exists, it is probably not of a greater thickness than 
700 feet, as in the Boulonnais district, in France. 

2. The Oolite may possibly, but not probably, be absent altogether, as in 
Belgium. 

3. The Mountain Limestones have been reached near the surface at 
Hecourt, in a district physically a counterpart of the Wealden Formation. 

4. The boring should be made in the Lower Ashburnham beds. 

5. To use Mr. Austen's own words: — "A boring to the base of the 
Wealden Series, and through the Secondary Strata which underlie, cannot fail 
to have its practical application, in the knowledge of the direction in which the 
true Coal Measures may be met with." 

6. The uncertainty takes the problem out of the sphere of an experiment 
likely to prove remunerative in a commercial sense, while it adds to its interest 
as a question of pure science. 

On the Engineering Question : 

Mr. Hawkshaw, C.E., considers that it would be useless to make the 
attempt, except on the intention of proceeding with the boring for a depth of 
from 1,200 to 1,500 feet, and with a fund guaranteed of £2,000. 

Mr. Bosworth, C.E., who is boring in Shropshire, at 970 feet, and has con- 
ducted an experiment in South Leicestershire, at a depth of 1,500 feet, reports 
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that the probable coat of the first 800 feet would be £1,000, including cost of * 

machinery, £400, which would probably be worth £200 when the work was 

concluded ; cost of shelter, £50 ; probable weekly cost, £12. Also,, that three 

men would be sufficient for the first 1,000 feet ; and that the rate of progress ' 

might be estimated at from 20 to 30 feet per week. 

Messrs. Stott, of Durham, consider two men sufficient to commence a 

boring for the first 100 feet, and one additional man would be required for 

every 90 feet Their estimate of cost, exclusive of carriage and cost of 

materials, is : — 

£ s. d. 

For the 1st 5 fathoms, 7 6 per fathom of 6 feet 

„ 2nd 5 „ 15 

„ 3rd 5 „ 12 6 

„ 4th 5 ,, 1 10 

and so on, at the same rate of increase. This would not involve steam power, 

or expensive machinery, up to 140 fathoms (840 feet). Cost for shelter, about 

£5. Estimated rate of progress, 500 feet in eight months. 

It is proposed to hold another meeting in Jermyn Street, London, on 

' Tuesday, the 9th of April, at 12 o'clock, when it is desirable that some decision 

should be arrived at, as to whether an attempt should be made in 1872, in order 

to mark the visit of the British Association to Brighton, or not ; when it is 

hoped that the locality may be indicated, and the consent of the owner and 

occupier announced. 

(Signed) HENRY WILLETT, 

Hon. Sec. 
Arnold House, 
April 3rd, 1872. 

Supplementary Report. 

It having been decided by the Geological Authorities, that the lowest series 

of the Ashburnham Beds must obviously offer the greatest facilities for 

ascertaining the subjacent strata, the choice of localities seems to be limited 

to:— 

1. The base of the cliff near Fairlight, or 

2. A spot called " Rounden Wood," in the parish of Brightling, on the 
property of Fuller Meyriek, Esq., and in the occupation of — Hughes, 
Esq., where the limestone is quarried for commercial purposes. 

Both these localities have been recently inspected, and in both cases 
intimation has been given from the owner and occupier that (subject to fair and 
reasonable conditions) permission would be granted for a boring to be made. 

In the former case, an insurmountable obstacle presents itself from the f aot 
that, at spring tides, the sea washes up to the base of the cliff at high water. 
The crumbling and friable nature of the soil in the cliffs above would also 
render operations precarious and dangerous. 

On every consideration therefore, Rounden Wood seems to be the spot at 
which, if at all, the experiments should be made, for the following reasons : — 

1. Because it is the lowest-known bed of the Wealden series. 

2. Permission has been obtained from the owner and occupier. 
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3. It is within five miles of a railway station (Bobertsbridge). 

4 There is a good turnpike road leading to within half -a-mile of the spot 

In conclusion, two questions only remain open : — 

1. Is sufficient interest taken m the matter by the large resident land- 
owners, and other wealthy persons interested in Science, to induce them 
to raise a guarantee fund of £2,000 ? And 

2. Is it desirable that the work should be commenced forthwith, in order 
to show that the first meeting of the British Association for the Advance- 
ment of Science in the south-east of England has some practical result 
in extending the boundaries of knowledge in, at least, one hitherto 
unexplored region ? 

One noble patron, His Grace the Duke of Devonshire, has promised muni- 
ficent aid ; and favourable replies have also been received from His Grace the 
Duke of Norfolk, the Bight Hon. the Earl of Ashburnham, the Bight Hon. the 
Earl of Leconfield, Mr. Brassey, M.P., and Mr. Hawkshaw, C.E. 

Whether the subject be punned further or not, I have much pleasure in 

having obtained the information embodied in these reports. 

(Signed) HENBY WILLETT. 

Arnold House, Brighton, 
April 6th, 1872. 

Third Report ok the Wealden Question. 

An excursion was made by me on Friday, April 12th, 1872 (with B. 
Godwin-Austen, Esq., F.G.S., Mr. Topley, F.G.S., and Mr. Bosworth, C.E., to 
the Lower Ashburnham Beds at Brightling, in this county ; which excursion 
was planned on Tuesday last at Jermyn Street, Professor Ramsay being present 
when he stated that "What underlies the Wealden formation is the one 
geological problem in England remaining for solution ; and any information 
that could be obtained by boring would be most valuable." We had decided 
on the spot ; and from the encouragement which had been given me by various 
parties interested in Science, I had resolved to give Mr. Bosworth instruc- 
tions <to prepare for a commencement of the boring, by ordering the requisite 
machinery, and (to the extent of £1,000 expenditure) to pursue the enquiry, 
when an unexpected difficulty presented itself in the fact that the tenant 
seemed alarmed at the "erection of any machinery," and said he could not 
allow the experiment to be made on his land unless it were distinctly under- 
stood that he should retain the power to put a stop to the operation at any 
time he thought*fit ! 

This, of course, is fatal to the whole scheme in that locality. I had hoped 
to have exhibited at the forthcoming Meeting of the British Association speci- 
mens obtained by boring— say for 300 feet. 

£1,000, Mr. Bosworth estimates, would carry the boring down 800 feet j 
at which point we expected that either the oolities, if present, or the subjacent 
strata* whatever they may be, would have been reached. 

Although I have met with much encouragement, especially from his Grace 
the Duke of Devonshire, as my only personal motive was a desire, in my 
eapaeity as one of the Hon. Sees, of the British Association 1872 Meeting, to 
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mark its advent to Brighton by a practical extension of scientific enquiry in a 

new region, yet I must confess that this fresh obstacle seems to point out that 

I, individually, should abandon the project; and unless I am greatly 

encouraged on the receipt of replies to applications made to the City authorities 

in London, and other parties who have more direct interest in the matter than 

I have, I must decline to pursue the subject any further, at any rate for this 

year. 

In a pamphlet on the Channel Tunnel, just published by Mr. Topley (to 

be had in Jermyn Street), there is an interesting diagram showing the thickness 

of the Sub-Wealden strata in France and Belgium ; and another showing that 

the Sussex Wealden approximates in its nature to, and seems to be physically 

a counterpart or extension of the same geological phenomena. 

(Signed) HENRY WILLETT. 

April 13th, 1872. 

Sums Already Promised, on the Following Conditions : — 

1. That the money be not applied for until the work has actually com- 

menced. 

2. That the sums promised show the full limit of the responsibility of the 

several subscribers. 

His Grace the Duke of Norfolk 

His Grace the Duke of Devonshire 

The Right Hon. the Earl of Leconfield... 

W. fl. Smith, Esq., M.P.. 

J. E. Mayall, Esq.... 

R. Godwin- Austen, Esq. 

R. A. Bevan, Esq. ... 

John Catt, Esq. 

Henry Willett, Esq. 

R. L. Christie, Esq. 

£500 
Promises of support have also been received from the Right Hon. the Earl 
of Ashburnham ; Samuel Laing, Esq., Brighton ; Walter Burrell, Esq., Cuck- 
field; G. H. Scarborough, Esq., 10, Spring Gardens, London. 

As soon as £1,000 has been promised, and a site obtained, the work will 
be commenced. 
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COAL IN SUSSEX. 
(From a London Correspondent.) 
There is a distinct and reliable echo of good and bad import to Sussex.; 
The Geologists have determined on going down to Brightling, about six miles 
north-west of Battle, there to bore for coal. In his evidence before the Royal 
Coal Commission, Mr. R. Godwin- Austen expressed himself as being strongly 
of opinion that there is a connection between the Belgian and the Somerset- 
shire coal fields, and that coal exists within the Wealden area. Starting with 
the assumption that " the depression of the Thames valley represents, and is, 
physically, a continuation of that which, extending from Valenciennes by Douai, 
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Bethrine, Therouanne, and thence to Calais, includes the coal trough of those 
countries ;" he infers " that we have strong A priori reasons for supposing that 
the* course of a band of coal measures coincides with, and may one day be 
reached, along the line of the valley of the Thames, whilst some of the deeper- 
seated coal, as well as certain overlying and limited basins, may occur along 
and beneath some of the longitudinal folds of the Wealden denudation." The 
AthtnceUm says : " it is now highly probable that an experiment will be made 
with a view of testing this ; and Brightling has been chosen because it is a 
point at which the problem of the extension of the Palaeozoic rocks from the 
B ulonnais, under the secondary rocks, will be most satisfactorily determined." 
If the experiment should justify Mr. Godwin- Austen's anticipations, the gain 
to the country and to the county would, without doubt, be very great. 



FOURTH REPORT ON THE SUB-AVEALDEN EXPLORATION 
PROJECT. 

(From the BriglUon Guardian, May 15th, 1872.) 
On the 24th of last month, public attention was drawn in these columns to- 
the " important scientific enterprise " undertaken by a Committee of eminent 
men, to whom Mr. Henry Willett was acting as Honorary Secretary. The 
enterprise has for its aim the solution of the only great geological problem yet. 
remaining for decision in this country — a knowledge of the strata which under- 
lie the Wealden formation of Kent and Sussex. This, as we pointed out, is per- 
haps the only scientific gift which Sussex and Brighton can offer the British 
Association on its first visit to the South Coast of England, but the gift would 
be of surpassing interest and importance, and one which would make the Brighton 
1872 Meeting celebrated in the future. Unforeseen obstacles threatened to 
retard, if not imperil, the projected exploration ; but those difficulties have 
since been overcome, and there is now so fair a prospect of the work being com-, 
menced, that we are enabled to detail several matters of importance which have 
meanwhile transpired, and which bear upon the subject. To the scientific 
encouragement and approval, detailed by Mr. Willett in the three reports pub- 
lished on the 24th ultimo, there has now been added the valuable opinion of 
Mr. Joseph Prestwich, ex-President of the Geological Society of London. In 
his address to the Society"— which shall be more fully referred to in a future 
impression — Mr. Prestwich speaks of the great probability of finding the 
carboniferous strata beneath the Wealden at a depth not exceeding 1,200 feet. 
Professor Ramsay, Director-General of the Geological Survey of England, 
believes that a solution of the problem will be found within 800 feet of the 
surface. Mr. H. W. J. Bristow, Local Director of the Geological Survey, 
believes that important results will be developed within a much less distance 
of the surface. Sir John Lubbock, Bart., M.P., who supports and subscribes. 
to the enterprise, hopes, however, that the experiment will be carried down to 
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a depth of 2,000 feet. This would involve an expense of £3,000. Professor 
John Phillips (Professor of Geology at Oxford University) has entered heartily 
into the project. His name is on the Central Committee, and in sending a 
donation of £10 to Mr. Willett, he writes : — " X lose no time in saying how 
heartily I rejoice in *he experiment being made ; and I trust that care will be 
taken to ascertain the temperature of * the rocks successively reached, by the 
methods and instruments recommended by the British Association Committee 
on Subterranean Temperatures." Among the other supporters of the project 
whose names do not appear on the Central Committee, are Professor Darwin 
and Earl Dude. It will be remembered that the intention was to commence 
boring when £1,000 had been subscribed and a site obtained. A site has been 
obtained; the £1,000 is not yet quite furnished. The original intention 
is still adhered to ; but an announcement having been made, in a journal 
usually considered well-informed upon scientific matters, that the commence- 
ment of the experiment has been delayed till after the Brighton Meeting of the 
British Association, it may be as well to detail the exact present position of 
the enterprise. # 

Much personal, as well as scientific, support has lately been tendered, and 
the method of conducting the enterprise has been somewhat changed. The 
Duke of Norfolk, the Duke of Devonshire, the Duke of Argyll, the Earl of 
Ashburnham, Lord Leconfield, and Earl Ducie have allied themselves with the 
enterprise as patrons. The Committee of scientific men, with whom Mr. 
Henry Willett inaugurated the work, has been extended, and is now consti- 
tuted a Central Committee of Geological and Scientific Reference, as follows : — 
Professor Ramsay, LL.D., F.R.S., Director-General of the Geological Survey 
of England, Jermyn Street; R. Godwin- Austen, F.R.S., President of the 
Geological Section of the British Association Meeting, 1872 ; Sir John Lub- 
bock, Bart, M.P., F.R.S., F.L.S., F.G.S. ; Sir Philip Grey de Malpas- 
Egerton, Bart, M.P., F.R.S., F.G.S. ; Professor John Phillips, M.A., LL.D., 
F.R.S., Geological Professor, University of Oxford ; Thomas Hawksley, Esq., 
President of the Institute of Civil Engineers ; Warington Smyth, Esq., M.A., 
F.R.S., Chief Inspector of Crown Mines; Joseph Prestwich, Esq., F.R.S., 
Ex-President of the Geological Society of London; H. W. J. Bristow, Esq., 
F.R.S., Local Director of the Geological Survey of England; Robert Etheridge, 
Esq., F.R.S., Palaeontologist to the Geological Survey of England ; W. Boyd 
Dawkins, Esq., M.A, F.R.S., F.G.S., Owen's College, Manchester; W. 
Topley, Esq., F.G.S., Geological Survey of England, Author of "Memoir of 
Weald;" Henry Willett, Esq., Arnold House, Brighton. Hon. Sec, Robert 
Etheridge, Esq., Jermyn Street Museum. 

Mr. Henry Willett has added the office of Treasurer to that of Local 
Honorary Secretary, and all communications are, for the present, to be 
addressed to him at Arnold House, Brighton. Mr. Willett receives local 
assistance from a Finance and Audit Committee, consisting of the Rev. John 
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Griffith, LL.D., Mr. Charles Carpenter, J.P., Mr. J. E. Mayall, Mr. R/A 
Bevan, and Mr. T. H. Scarborough. The last-named gentleman, who resides 
at St. Helen's, Hastings, has kindly consented to disseminate information and 
create an interest in the project in his immediate neighbourhood. The objects 
of the exploration are officially and concisely stated as follows :— * 

(1) To ascertain, by actual experiment of a boring, the nature and thick- 
ness of the geological strata lying immediately beneath the lowest 
series of the Wealden formation in Kent and Sussex, known as the 
Ashburnham beds. 

(2) Thereby to put an end to the differences of opinion among scientific 
men on the subject, who may otherwise continue to form adverse 
speculations for another century. 

(3) Subordinate^, to ascertain whether carboniferous strata (as in Belgium 
and the Boulonnais district in France) extend across the Channel in this 
direction. 

(4) To endeavour to reach Palaeozoic rocks, if such exist, within 2,000 feet 
of the surface. 

(5) To ascertain the temperatures of the rocks, successively reached, by 
the methods and instruments recommended by the British Association 
Committee on Subterranean Temperatures. (Suggested by Professor 
John Phillips.) 

(6) To commence this work as a fitting tribute to the advent of the 
British Association for the Advancement of Science to the South-Coast 
of England, in 1872. 

The information to be given as to the present position of the enterprise 

may be denned under four heads :— 1, Scientific ; 2, Engineering ; 3, Financial \ 

4, LooaL With regard to the first, the list of gentlemen whose names are 

given above as having consented to act on the Central Committee for Geological 

and Scientific Reference, and the opinions already expressed are sufficient to 

convince even the most sceptical, as well as the least well-informed, of the 

importance attached by the scientific world to this project, and of the opinion 

entertained by eminent scientific men as to its feasibility. About a fortnight 

since a survey was made of the Btrata at Rounden Wood, Brightling— the site 

then most favoured — in comparison with a fresh site in the parish of Nether* 

field— viz., the bed of the stream dividing Counsellor's Wood, the property of 

W. Mappin, Esq., from Limekiln Wood, the property of — Egerton, Esq. 

This second section was carefully surveyed by Mr. «W. Boyd Dawkins, who 

was accompanied by Mr. Henry Willett. At the lower part of the stream the 

lower Ashburnham strata were found, dipping regularly ten degrees to E.N.E., 

and about 300 yards higher up the stream Mr. Boyd Dawkins and Mr. Willett 

fortunately hit upon the Crown of the anticlinal axis ; as, within a few yards 

to the south-west, the strata began to dip five degrees towards the W.S.W. 

This section is very interesting, exhibiting, as it does, that, owing to the dip 

of the strata, the higher you get up the hill the lower strata (geologically) crop 

out to the surface. Mr. Boyd Dawkins made a careful diagram, which will 

probably be embodied in a future report. Last week, Professor Ramsay* 

recognising the national importance of the enquiry, requested Mr. H. W. J. 

Bristow, Director of the Geological Survey of England, to accompany Mr. R» 
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Godwin-Austen (who, it will bo observed, has been selected President of the 
Geological Section at the forthcoming British Association Brighton Meeting) 
and Mr. Willett. A renewed survey entirely confirmed the correctness of the 
observations made by Mr. Boyd Dawkins. A survey was afterwards made of the 
same strata, at Archer's Wood, in the parish of Battle. Archer's Wood is the 
property of the Earl of Ashburnham, who has in this matter proved himself a 
true and noble patron of Science. His lordship has not only given a donation 
of £200 to the fund, but has also kindly and liberally placed his estates and 
the assistance of his land steward at the disposal of the Committee for the 
selection of a suitable site. Archer's Wood was formerly extensively quarried 
for limestone. The excavations had, indeed, something of the extent and 
importance of a mine, for underground galleries and adits were hewn, and 
there was elaborate machinery for keeping the works free from water. 
Although this Bite is, geologically, some 60 or 70 feet above the lowest bed at 
Brightling, yet, for the engineering reasons referred to hereafter, the survey 
led to a unanimous decision that it offered greater advantages. 

On the Engineering head, after numerous and extended enquiries as to the 
best method of procedure in order to effect a rapid and, at the same time, 
correct sinking of the bore, two alternatives presented themselves. The first 
was to issue advertisements for tenders from the various engineers who under- 
take similar works on purely commercial principles—that is to say, engineers 
who hope to obtain good remuneration for the time, trouble, expense, and risks 
attendant upon such an experiment in unknown strata. We have emphasized 
the word " risks" simply because the risks in a work of this kind are neither- 
few nor trifling. A bed of running sand may necessitate the driving down of 
iron pipes for the purpose of cutting off the troublesome stratum. The 
fracture of a rod may delay the work for weeks. Indeed, it is evident upon 
the slightest consideration that no sane contractor would undertake the work 
without leaving a very large margin for such contingencies. This needful 
commercial prudence would, of course, tend to make the work a costly one) 
While every consideration pointed to the utmost possible economy. The 
second alternative was to find a reliable and scientific professional man who had 
actually carried out similar works to a successful issue, who had himself tested 
all modern boring improvements, rejecting such as proved defective ; and who 
might be willing— partly from his own love of Science, and partly from a 
desire to show that most of the risks and difficulties to which allusion has 
been made could be successfully overcome— to undertake the superintendence 
of the work on behalf of the projectors. After prolonged and matured consider* 
ation, Mr. Willett has decided on the latter course, and has instructed Mr. 
Bosworth, of Humberstone, near Leicester, to purchase the necessary machinery, 
to find experienced workmen, and to commence the undertaking as soon • as 
materials can be supplied and possession of the site obtained* On the last 
excursion Mr. Bosworth accompanied the gentlemen already named, and it 
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was by his advice that Archer's Wood was selected as the site for the boring. 
The considerations which induced Mr. Bosworth to give this advice were that 
Archer's Wood is two miles nearer a railway station than the Netherfield site ; 
that it is approached by an excellent turnpike road, with no difficult hills ; that 
it is only 300 yards from the turnpike road ; and that — to use Mr. Bosworth 's 
own phrase— "Here we shall have sunk below the Brightling or Netherfield 
strata before we could have got the machinery there." 

The Financial prospects of the project may be termed very hopeful, if not 
quite satisfactory. Over £950 have been subscribed towards the first £1,000 — 
the sum, that is to say, needed for the commencement of the work ; and Sir 
Francis Goldsmid, Bart., M.P., has munificently headed the subscription 
towards the second £1,000 by a donation of £100 — conditional upon the second 
£1,000 being raised. Everyone must hope that this will be quickly done. The 
sum of £3,000 is needed to make provision for the completion of the work 
according to Sir John Lubbock's desire, and as the object, while professing to 
be purely scientific, does in reality carry the probability of National and 
Commercial results which are simply incalculable, there should be, in a wealthy 
country like England, no anxiety as to the subscription of even a much larger 
amount. 

With regard to the locality of the site now fixed upon for the boring, it 
may be remarked that Eounden Wood, Brightling, seemed to be the most 
desirable place at which to commence the work, because, from the great extent 
of denudation, strata were exposed there apparently 20 feet (geologically) lower 
than at any other spot surveyed ; and also because verbal intimation had been 
given that neither the landowner, Fuller Meyrick, Esq., nor his tenant, Mr* 
Hughes, would offer any serious obstacle to the project being carried out on fair 
and reasonable conditions. To these terms Mr. Fuller Meyrick adhered ; but 
Mr. Hughes was anxious for the preservation of his game, and was also opposed 
to the idea of machinery being used on the land. He was informed that similar 
works had been carried out to the satisfaction of the owner in the midst of game 
preserves, and an offer was made to compensate for any loss or damage that 
might possibly accrue. Mr. Hughes, however, persisted in his opposition, and 
although, as has been said, Mr. Fuller Meyrick was willing to afford all reason- 
able facilities ; yet, sooner than create an unpleasantness between landlord and 
tenant, Mr. Willett decided that it would be preferable to seek another locality. 
Before Lord Ashburnham had made his kind and liberal communication, 
application had been made to Mr. Mappin and Mr. Egerton for permission to 
bore, if necessary, at the site in the parish of Netherfield. All further 
difficulty as to the site having been removed by his Lordship's generous offer, 
there seems no reason to anticipate or fear any other obstacle. There is, indeed, 
little doubt but that within a couple of months the work will have made 
visible progress, and that Mr. Willett will, after all, have the great satisfaction 
of exhibiting at the forthcoming Brighton Meeting of the British Association 
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specimens of strata considerably below any naturally exposed in this County, 
and, therefore, hitherto unknown to Science. 

Almost as a matter of course, absurd rumours and unfounded statements . 
are afloat One of the most prevalent in East Sussex is that Mr. Willett is 
acting as the agent of some inchoate Limited liability Company ! It may, 
therefore, be repeated that the object of the boring is simply and solely to 
extend the field of scientific revelation. The constitution of the Central 
Committee gives, in itself , positive proof of the aim with which the work is 
undertaken. The finding of coal-bearing strata may be a secondary result ; but 
any such discovery can only, in the first place, go to enrich the landowner by 
making his estate worth much more than it would now fetch in the market. 
If the carboniferous strata can be worked for coal, the ultimate gain will be to 
the public and the nation. On both grounds, therefore, the Sub-Wealden 
Exploration is worthy of the widest and heartiest support. 
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FOUR PRELIMINARY 

ESSAYS ON GEOLpGY, 

In relation to the proposed Exploration by boring in the 
Weald of Sussex, by 

W. BOYD DAWKINS, ESQ., F.R.S., 

OWEN'S COLLEGE, MANCHESTER. 



THE SCIENCE OF GEOLOGY. 

[Reprinted from the Brighton Dooly News.] 

Geology may be defined as that science which treats of the present 
condition of the earth and of those changes which it has undergone in becoming 
what it is. The geologist assumes that all those forces by which we are 
surrounded have been in operation in past time, and have brought about results 
•which are greater than those wrought at the present day only because the 
forces have been in operation a longer time. The very first idea, indeed, which 
must be cast aside by the geological student, is that it is possible to fix any 
definite date for anyone of the facts with which he has to deal When he tells 
you that the age of a rock is so and so, he does not mean that it is so many 
years old, but that it took place before some well ascertained event, and after 
some other equally well-ascertained event, but how much before or how much 
after, he cannot telL In other words, the historical when implies how much 
before, or how much after, a given event, while the geological when merely 
means before or after. This difference is a most important one to be noted, 
because most people carry away with them the idea that geologists are able to 
assign a date, to be reckoned up by millions of years, to some of the rooks 
which they have studied, while in reality they can only say, in any fairness, 
that it was so long ago, that it is utterly out of the reach of history, and that 
the lapse of time between it and the present, is so great that they have not the 
means of measuring it by any known standards. For instance, during the last 
two thousand years, the depth of the sea beween Dover and Calais has not been 
perceptibly increased, or in other words, there has been no sufficient accumu- 
lation of detritus, clay, sand, mud, and the like to excite notice. When we 
take this fact into consideration and realise that rocks formed in the sea have 
been accumulated one over another, until the lowest is reached at a depth of 
about ten miles, we have satisfactory reasons for believing that the lowest of 
these, or the Laurentian rocks, as they are termed, are of enormous antiquity, 
■imply because they are covered up by so great a thickness of rock. And if in 
addition to this we take into consideration that there may have been pauses or 
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intervals of time between the accumulation of any two of these rocks, at least 
equal in length to that pause which we have mentioned above, it will be seen 
how utterly hopeless it is to ascertain the date, in years, of any geological 
phenomenon. 

Having declared geological time to be necessarily indefinite, the misunder- 
standing of which fact has led to endless perplexities, we are at liberty to 
examine a few of the very first principles of the science — and first of all those 
relating to the formation of the rocks of which the solid crust of the earth is 
built up. If we go down on the beach, say at Brighton, we notice that the sea 
is ever at work, wearing away the cliff, and grinding what it has torn away 
into shingle, sand, and impalpable mud. Each one of those rounded flints on 
the Brighton beach has been thus formed, and, if the grains of sand be 
examined, their rounded forms and surfaces, polished like small shot by being 
rubbed one against another, show that they too have been derived from the 
waste of the cliff. While the mud merely represents the minutest portions, 
mixed with sediment that has been brought down by the rivers, and gradually 
settled. And these three results of the wearing away of the cliffs by the waves 
always stand to one another in a definite relation. The shingle, for instance, 
extends from high water mark to a distance more or less downwards, then 
comes the sand, and finally, in the deeper water, the finer sediment of mud, or 
day, or silt is gradually accumulated. This process is going on all around our 
coast in the shallower seas. In the deeper water, however, of the ocean, such 
as the Atlantic, recent investigations have shown that the whole bottom is 
composed of a number of minute habitations of little structureless masses of 
jelly (Protoplasm), by which the Atlantic itself is slowly being filled up. In 
the warmer seas again there are the beautiful aggregations of sea anemones, 
which we know as coral zoophites, building up from the depths of the sea their 
rock-like habitations of coral, and affording a shelter to innumerable creatures 
of varied forms and habits. The sea, moreover, as we all know, teems with 
life of different kinds, and when death overtakes any one of them the fleshy 
covering is soon decomposed or eaten, and the solid and less destructible parts 
fall down to the bottom, and become mixed with some of the deposits which 
happen to be going on. It is, therefore, no wonder that a vertebra of a fish 
should be picked up at high water mark, or that we should find marine shells 
scattered on the sands, and embedded in the mud. 

It may, perhaps, seem childish to mention these things, which everybody 
knows, but they afford the true and the . only clue to the understanding of the 
past history of the rocks. All the rocks, the crystaline ones being excepted, 
and to which we shall return presently, consist of one or other of these 
divisions, with this only difference, that in many cases they have been 
hardened and consolidated to a-greater extent than is generally the case on a 
sea shore, or at the present bottom of the sea. When, for instance, you 
examine the accumulation of rounded pebbles now above high water mark in 
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the Brighton Cliflfe, it is impossible to deny that they were deposited und^r 
precisely the same condition as the shingle beach below them, and in the 
same way the lines of rounded and polished pebbles in the cliff at Newhaven; 
at the point where the fort is tumbling into the sea, and the great rounded 
masses of stone, composed of pebbles of flint, cemented together by a flinty 
material, and known as sarsen stones, pudding stones, or grey "wethers" (of 
which the outer circles of Stonehenge is made) can only be accounted for by 
the presence of an ancient sea at those levels, of which these have been the 
shingle. Everyone of those pebbles was an ordinary chalk flint, and everyone 
of them was washed out of an ancient lines of cliffs in the same way as we can 
see on the Brighton shore to-day. In the same way sandstone is merely sand 
compacted together ; and clay and shale, or clay sufficiently hard to split into 
layers or slate, which is merely clay altered by intense pressure, also so as to 
split into thin layers, represent the mud, while the chalk of which the grand, 
rounded, massive downs are composed, consists, for the most part, of the tiny 
habitations, or shells, of the foraminifera, the little structureless masses of 
jelly indistinguishable from those which are now building chalk downs at the 
bottom of the Atlantic. And since these animals cannot live in shallow water 
it follows that our chalk downs have been built up in the silent depths of 
ocean. And again, if the striking masses of rock which compose the picturesque 
scenery of Matlock and Buxton, the deep gorges of Cheddar, or the beautiful 
dales and precipices of the district round Ingleborough, in Yorkshire, be 
studied, it will be seen that they consist of masses of coral, piled up layer 
above layer, sometimes, as in Derbyshire, to a thickness of five thousand feet. 
This mountain limestone is merely a series of coral reefs, along with the. shells 
and the bones of the creatures to which it gave shelter. Thus each of the four 
classes into which the present accumulation in the sea may be divided, is 
represented in the rocks, and it is no wonder that in all these classes of rocks 
alike, we find the remains of the animals, and of the vegetation which lived in 
the ancient sea at the time. Nor again, is it to be wondered at, that these 
rocks should lie one on the other in strata or layers, since on our shores the 
deposits overlap at the edges, and if we were to suppose that the coast line was 
gradually sinking, the zone of sand would gradually pass over that which had 
been occupied by the shingle, and be covered up, so that we should get a layer 
of pebbles below representing the old shingle line and a layer of sand above. 
The horizontality also, and the evenness which are observable in the rocks, 
are due to the same action of the waves as that which leaves the sea-sand 
smooth. 

Similar accumulations of these also take place in fresh water lakes, with 
the exception of the coral limestones, and very often it is only possible to tell 
those rocks which have been formed at the bottom of a lake, from those which 
are marine, by the presence of the shells peculiar to each. But the question 
will naturally arise, how did these bottoms of ancient' lakes and seas become 
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elevated to their promt positions 10 as to tern by fir the larger portions of the 
earth's solid crust ? An appeal to the changes which are now going on is a 
satisfactory answer. The Coast of Norway, for instance, is being elevated 
above the sea, at the rate of about three feet in a century. During a great 
earthquake the coast line of Chili was suddenly elevated to a height of four feet* 
and, again, Professor Geikie has shown that Scotland has risen twenty feet 
since the building of the wall of Antonine. Movements in the opposite 
direction have also been chronicled. In the Gulf of Cutch, for instance, a large 
tract of land was suddenly submerged. Vertical movements of this kind, 
operating through a very long period of time, would be amply sufficient to 
account, for the elevation of the rocks whioh have been formed under water, to 
be carved into hills and valleys by the action of the rain and the streams. The 
cause of the elevation or depression of the earth's crust is due either to the 
flow of heat towards a certain spot below it or to the ebbing of it away. The 
physicists are unanimously agreed that the earth was originally molten, like 
the sun, that it is gradually cooling, and that the temperature would vary in 
different portions of its interior. This would cause either an expansion or a 
contraction, which would make itself felt at the surface either in elevation or 
depression, in obedience to the same law as that by which a red hot poker is 
longer than a cold one. It is needless to remark that the present heated 
condition of the earth's crust finds expression both in volcanoes and earthquakes. 
Before we conclude it must be noticed that the rocks are twisted, contorted, 
and sometimes broken (or " faulted," as geologists call it) by the same forces as 
those by which they were elevated above the sea. In our second article we 
shall give an outline of the geology of Sussex, and show how the beautiful hills 
and valleys were formed by the operations of existing causes. One important 
fact to be noted is that the existence of one rock implies the destruction of 
another, just as the sea-sand owes its existence tothe pebble, and the pebble was 
torn from the clifE Each layer tells a tale of the ruthless destruction of the 
pre-existing rocks by the waves, and even in the lowest known stratified rocks 
in Canada- we find fragments of still older ones. 

n. 

THE GEOLOGY OP SUSSEX. 

In a previous article we gave an outline of the principles by which geolo- 
gists are guided in arriving at any conclusion as to the rocks whioh form' the 
solid crust of the earth. We now propose to apply them to the history of those 
in Sussex, and we will begin at home. Supposing that we get into a train, 
bound either for Hastings or for London, it is impossible to escape remarking 
(immediately after the station is left behind), the dark lines of flints which 
relieve the dazzling whiteness of the cuttings as far as Clayton Tunnel or Lewes, 
where the flints are absent, and the chalk is of a greyish colour. And on exami- 
nation it will be seen that the layers of the chalk are inclined towards Brighton, 
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so that in passing away from it, the railway traverses deeper portions of the chalk 
until at last it is suddenly left behind, and the great Wealden expanse stretches 
before us. The chalk with flints is the upper division, while the chalk without 
flints, or grey chalk or marl, constitutes the lower. Its thickness altogether 
was proved by the deep well at the Warren Farm, Brighton, to be about 1,200 
feet. The whole of this vast thickness of solid rock is composed, as we have 
already mentioned, by the calcareous shells inhabited by the minute animals, 
which then lived at the bottom of a deep ocean, a process which is still going on 
in the deeper parts of the Atlantic and Indian Oceans. The very flints them* 
selves are also the work of tiny animals allied to the sponges, and of the lowest 
forms of animal life. It is, indeed, almost impossible to examine a minute splin* 
ter of flint under a microscope without finding little flinty needles of precisely 
the same kind as those which are found in the sponges on our sea shores, as well 
as many other beautiful forms which lie cemented together by a flinty material. 
And when we consider that flint is soluble, and that this is present in water, 
we can readily understand why the layers of flint fill the cracks which traverse 
the chalk in every direction, and why also it forms rounded masses, which are 
collected round a bit of sea shell, or a shark's tooth, or, as is more generally the 
case, a sponge. The dissolved fluid would naturally be deposited in the fissures 
by the water passing through them, and centres of accumulation would be 
offered by the remains of the animals with which the water came into contact, 
just as those offered by pieces of stick and birds' nests in petrifying springs. 
Each of the parallel lines of irregular rounded masses represents an ancient sea 
bottom, while the oblique layers in the cracks are proved to have been formed 
subsequently by the fact that they cut through the former. We Bhould advise 
anyone who doubts the marine origin of the chalk to visit the magnificent 
museum which Mr. Henry Willett has given to the town of Brighton, in which 
not merely sea shells, but crabs, lobsters, sharks, and many other kinds of fish 
are to be seen. 

On emerging from the Clayton tunnel, and after leaving the chalk without 
flints, not very far from Eastbourne, the cuttings reveal the existence of a red 
and yellow sand, and then the line passes across a shallow valley, bounded on 
the other side by a similar series of sands. Each of these contain small green 
grains, from which they are known as the Upper and Lower Greensands, while 
the valley between them is composed of a blueish clay, termed the Gault. 
These are of purely marine origin, and the presence of drift wood, and of 
pebbles in the Greensands, shows that they were accumulated in a shallow sea. 
We are now in the broad open valley, which is hollowed in the Weald clay 
that forms the upper of three great divisions, into which Dr. Mantell classified 
all the rocks of the Wealden formation in Kent and Sussex. It is about six 
hundred feet thick. This valley is bounded by the beautiful range of hills 
which extends from Bexhill towards Cuckdeld, and which constitute his middle 
division, or that of the Hastings Sands. It s about twelve hundred feet thick, 
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and is composed of sand and sandstone, red, grey, and white, which are to be 
seen to full advantage in the picturesque rocks of Tunbridge and of UckfielcL 
Below them is a layer of clay, termed Wadhnrst clay, from which nearly all 
the iron formerly worked in the Wealden was obtained. Below this is the 
Ashdown Sand, on which Battle stands, and which occupies a considerable area 
in the county. In all this great thickness of 1,800 feet of Weald clay and 
Hastings sands there is a remarkable absence of limestone, of which a few 
irregular layers are alone to be found in the Weald clay, and these are 
composed of masses of shells, which are scarcely to be distinguished from the 
Paludina, which lives in nearly every fresh water pool in Great Britain, The 
stone is well-known as Sussex marble, and its beauty is owing to the sections 
of the shells exposed in its polished surface. Below the Ashdown sands, how- 
ever, in a few isolated patches, in the neighbourhood of Hastings and Battle, 
there is a considerable thickness of limestones, associated with beds of clay, 
which constitute the third or the lowest division of the Wealden rocks, named 
by Dr. Mantell the Ashburnham Beds. They are of considerable value on ac- 
count of the lime which they furnish to the farmer, and have been largely 
worked. The object of the Sussex Exploration Committee is to discover, by 
actual experiment, what lies beneath. 

Nor can there be any doubt as to the mode in which these Wealden rocks 
were formed. Throughout them fresh water shells, Paludina, and Cyclas 
abound. And as these now only live in our rivers and lakes, it follows that it 
has been deposited by fresh water. The near presence of the ancient land is 
proved by the numerous fronds of fern, some of which are closely allied to the 
delicate maiden-hair, as well as by the bones of the gigantic reptiles which lived 
on the land — creatures which Dr. Mantell rescued from oblivion, and which 
have been proved by Professor Huxley to have been intermediate between the 
reptiles of the present day and the living ostriches and emus. If Mr. Water- 
house Hawkins' models of the Iguanodon and Megalosaurus, in the grounds of 
the Crystal Palace, could have their massive fore-legs exchanged for their 
smaller hinders quarters, and then be made to stand on their hind-legs, they 
would afford a true representation of the two principal reptiles which inhabited 
the ancient Wealden land. Professor Owen has lately described a large fossil 
spur, like that of a gamecock, as belonging to the former of these creatures. 

In passing by rail from Brighton to Hastings, the layers of rock or the 
strata, dip, as we have already mentioned, towards Brighton. If we take our 
stand on the Ashburnham beds near Battle, we shall find that in every direc- 
tion, except on the sea-board, the Wealden rocks dip underneath the chalk, 
which composes the North and South Downs. A pile of saucers, turned upside 
down, will give an adequate idea of the relative position, one to the other ; and 
if one side of the pile be broken off, the gap will represent the portion of the 
Wealden between Eastbourne and Hastings, which has been worn away by the 
sea. But to make the analogy complete, we shall also have to knock the 
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bottom out of the upper saucer, which represents the chalk and the greensands, 
and make holes through the others, until the lowest one, which represents the 
Ashburnham beds, be exposed. The North and South Downs, whioh tower so 
grandly over the Weald, are merely portions of a great dome of chalk, which 
once spread over the Wealden deposits, continuously from side to side ; just 
such a dome, in fact, as we find unbroken between Portsmouth and Basingstoke. 
How, it may be asked, could this enormous mass of material have been 
removed from the Wealden area ? The answer is far more simple than appears 
at first sight. Supposing that the great chalk dome were elevated above the 
level of the sea by the same forces as those which are now at work in Norway, 
then precisely the same process would go on as we see on the shore at 
Brighton. The waves would gradually plane away the chalk, leaving a 
plateau more or less horizontal, and if the land remained stationary long 
enough, every vestige of chalk above the water line would be removed, and the 
Wealden deposits exposed. And to prove that this has actually been the case 
it is only necessary to refer to the vast accumulation of rounded shingle on the 
North Downs and in the South Downs in Hampshire. The very presence of 
that shingle implies an enormous marine denudation, or wearing away of the 
chalk with flints by the sea, for each pebble has been washed out of the chalk 
and rounded by the waves. The chalk without flints would, of course, be 
completely destroyed. But this will only account for the formation of a flat 
table-land, which the Weald is not, and the agents, therefore, by which it has 
been carved into hill and dale, must be sought for in another direction. And 
these are so universally at work everywhere around us and so commonplace, 
that there are very few people who realise that they are at work at all. The 
rain, the frost, and the action of the streams and rivers are the great chisels 
which nature uses in grooving out the valleys and sculpturing the hills, while 
the sea ever acts like a carpenter's plane — horizontally. After the plain of 
marine denudation was elevated above the waves, all these began to work upon 
it. The rainfall took definite channels, and ate its way into the strata over 
which it flowed, gradually furrowing them according to their nature, into 
ravines' or hollows, more or less deep. The frosts also attacked them and 
gradually wore away the deep ravine into the open valley. And every drop of 
rain that fell upon the surface conveyed an infinitesimal portion of it away into 
the rill, the rill into the river, and that into the sea to form the alluvial flats, 
such as Pevensey Marshes, or the marshes round the Mouth of the Aran and 
the Adur. Thus were formed all the beautiful hills and valleys which are the 
glory of central Sussex. The Weald clay forms a broad open valley, lying 
round the more elevated portion of the Hastings sands because of its softness ; 
and the chalk stands up boldly and abruptly over it because of its hardness and 
greater thickness. The monotony of the rolling chalk downs is due to their being 
on the whole of equal hardness, and therefore to their being attacked by the 
rain, frosts, and streams in the same way. To these two causes, first, the 
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action, or wear and tear of the sea— and secondly to the action of the denuding 
rain, rivers, and frosts, is due the varied beauty of the Wealden Area, which 
but for them would now be lying buried under some 1,200ft. of chalk. This 
process of destruction must have occupied a very long time, for the action of 
the sea on the chalk cliffs can be measured at Brighton, and the frosts, rains, 
and rivers act so slowly and continuously on the surface that their works are 
only to be recognised by the amount of sediment conveyed into the lower 
ground, and which is the result of the erosion of the surface. In the next 
essay we shall discuss the probable condition of the rocks underneath the 
ABhburnham bed, and the disturbances, and breaks of continuity which the 
Wealden has undergone. 

III. 
THE GEOLOGY OF SUSSEX. 

(Continued.) 

The first principles of geology, and their application to the Weald of 
Sussex, have been briefly treated, and we have seen that the deposit of the 
rocks and the present features of the country are due to the operation of known 
causes. The removal of the chalk from the surface of the Weald was done by 
the action of the sea, below high water mark, and the level plateau, so formed, 
on its elevation above the sea level, was gradually carved out into the compli- 
cated system of hill and valley, which is commonly, but erroneously, termed 
the Wealden valley, the highest point being really at the centre, and not at the 
circumference of the denuded area. The destruction of so much rock must 
necessarily have demanded a very long time, and if we consider the time 
requisite for the deposition of the Wealden fresh water strata and their 
submergence beneath the sea, so as to allow of their being covered up by the 
Greensands and the chalk — the latter in the depths of the ocean — and for their 
consolidation and re-emergence above the waves, the mind is almost lost in 
contemplating the past. It is so far out of our reach that to attempt to 
measure or to fathom it by years is mere idle speculation. The denudation of 
the Weald alone, according to Mr. Darwin, consumed 300 millions of years. 

As one would naturally expect, the upheaval of so great a tract of land as 
the Weald, caused by the expansion of heated matter deep down in the earth's 
crust, would produce fissures and cracks in the rocks, and cause them to be very 
much broken. There are very few districts in England so full of these cracks, 
or breaks, which the geologists term "faults." An old letter torn up, but 
with each page kept in its relative position, will give a fair idea of the condition 
of the districts. The layers of rock have been so broken and displaced that 
those which are deep down are brought sometimes to a higher position than 
those which would naturally overlie them. These "faults," running in the 
main, east and west, have all been carefully mapped by the geological 
surveyors, and have been an incalculable benefit to the country, for had not 
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the iron-bearing Wadhurst clay been thrust upwards in places where other- 
wise it would have been concealed, the ore, which was so valued in the 
middle ages, would not have been accessible, and in that case the great wood 
(Silva-Anderida), which extended over nearly the whole of the area between the 
North and South Downs, would not have been burnt up in the iron furnaces ; 
marl also would not have been so widely distributed, and the land would not 
be so valuable to the farmer as it is now. 

We must now undertake the difficult task of putting before our readers 
the evidence which we have as to the nature of the rocks which underlie the 
Ashburnham beds, or the lowest known Wealden strata, and on this point a 
small distorted oyster, which occurs in the lowest portion of these beds, offers 
important evidence. It is, indeed, a small, mis-shapen shell, closely resembling 
those which are found in the brackish portions of the Baltic, and it shows that 
the strata in which it is found were deposited in brackish water. Now this 
same shell is found in the Purbeck strata, in the island of Portland, a series of 
limestone, clay, and sandstones, in which the mixture of freshwater and 
marine creatures proves that sea and river, or lake, occupied the same district, 
at irregular intervals. It is, therefore, very probable that at Councillors' Wood, 
near Battle, chosen by the Exploration Committee, the Purbeck strata are to be 
met with ; but we have no clue to their probable thickness, since they vary 
.considerably even in a limited area, and are scarcely traceable out of 
Dorsetshire. The Purbeck limestones are those from which the dark Purbeck 
marble, used for pilaster, and for Norman and early English fonts, in a great 
many churches, are made. It consists, like that of Sussex, of a great number 
of small fresh-water shells (Paludina) cemented together. What may we expect 
to find underneath this ? Direct evidence on the point can only be obtained by 
the boring, but the circumstantial evidence derived from other districts is of 
considerable value. Underneath the Purbeck strata in the island of Portland, 
and extending in one continuous band, broken only by the river Humber, as far 
as the Tees, there is a series of marine limestones, clays, and sands known as 
the oolites, because the limestone is made up of little egg-like masses Of 
carbonate of lime (Greek — oon, egg ; lithos, a stone). The only long tunnels 
on the London and North Western and Great Western Railways are excavated 
in it, and the building stone both of Bath, Oxford, and Caen is obtained 
from it. Its thickness is about 1,500 feet. Below this again, stiff clays and 
thin-bedded limestones, some 600 feet thick, constitute the Liasic formation, 
which runs in one band from the north to the south of England. Beneath 
this again, forming the most fertile portion of England, is the New Red 
Sandstone, with red and grey marls, from which the rock salt is 
mainly derived, and which are about 5,000 feet thick in Lancashire 
(putting the Permian formation, which, is merely local, out of the 
question), and rest directly on the coal-producing rocks. All these 
rocks, it must be remarked, lie regularly one over the other, just like the pages 
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of a book; and although sometimes one of the layers may be absent, it 
is seldom found in the wrong place. This sequence has been proved by 
experience to hold good of the whole of those rocks which have been deposited 
by water throughout the world. And the reason why one or other are some- 
times absent is due to one of two causes— either the spot from which it is 
absent was' dry land during the time that it was being formed in the sea else- 
where, or the strata may have been deposited, and subsequently denuded, in 
the same way as the chalk has been removed from the Wealden area. If we 
reflect that the clays, and sandstones, and conglomerates, and petrified shingle 
beaches, of which so great a thickness of rock is composed, are merely 
fragments of pre-existing rocks, it is only natural to suppose that in some spots 
the rocks would be completely removed. The question for us is, are these 
rocks to be met with underneath the Weald of Sussex ? Mr. Hull has proved 
that these rocks gradually thin out as they pass from Lancashire to the south- 
east of England. And this conclusion is amply verified by a sinking through 
the. whole of the secondary rocks at Calais, down into the coal measures, which 
were met with at a depth of 1,032 feet. Of this the oolites were only 700 feet 
. thick ; the lias and the new red sandstones were absent, so that the oolites 
rested directly on the coal measures. It must be noted also that in this section 
the Purbeck strata were absent. It is, therefore, evident that the secondary 
rocks, which are so thick in the centre of England, are comparatively thin 
between the point where they disappear under the chalk on the west and 
Calais on the east ; and their probable thickness immediately under the Weald 
of Sussex may be most probably measured by the section at Calais on the east, 
rather than their remoter lines of outcrop on the west, which are so much 
further away. Both Professor Kamsay and Mr. Godwin- Austen are agreed 
that it is probably not more than 700 feet thick, and that possibly it may be 
absent altogether, as in some parts of Belgium, so that the Ashbumham beds 
may rest directly on a surface of rock older than the secondary. In the next 
essay we must examine the grounds for the belief that the experimental boring, 
which has been commenced, will lead to most important results in indicating 
the position of the coal-bearing rocks. 



IV. 

THE GEOLOGY OP SUSSEX. 

( Concluded. ) 

It will be necessary, before we treat of the surface of older rocks, which 

will be revealed by the boring at Archer's Wood, near Battle, to form a clear 

idea of the conditions under which the coal measures were accumulated, and 

subsequently disturbed. Mr. Prestwich has pointed out, in his last 

presidential address to the Geological Society, the area on which the vegetation 

grew that now forms the seams of coal At that remote time it extended from 
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the Highlands of Scotland, Cumberland, and Westmoreland, on the north, 
southwards, until it reached the rocks of Brittany. On the west it was 
overlooked by the high mountainous region of Wales, while on the east it 
passed far away into the heart of Germany. And throughout this enormous 
tract it was in the main continuous. Vegetable growth succeeded vegetable 
growth, on what was probably then a stretch of alluvium at the mouth of a 
mighty river, and after each subsidence the vegetation spread from the portions 
which were not submerged to those spots which were brought again above the 
water level by the accumulation of silt or of sand. And this process went on 
until the layers of shale, sandstone, and coal reached a thickness of from eight 
to nine thousand feet. Then the great carboniferous delta was affected by two 
great axes or lines of disturbance, similar in their results to that which passes 
through the Weald; separating the North from the South Downs. The one 
passed north and south, bringing up the gritstone and the limestone, which is 
below the coal measures, to form the Pennine Chain, or the backbone of 
England, and the beautiful scenery of the hills of Yorkshire and Derbyshire, 
and to isolate the coal-fields of Lancashire from those of Yorkshire and 
Northumberland. The other passed east and west from the south of Ireland, 
due east through Pembrokeshire, lifting up the limestone of the Mendip Hills 
above the Somerset coal-field, and then sweeping on to the Ardennes, and still 
further to the east, and, according to' Mr. Austen, very nearly reaching round 
the whole earth. The continuity of the ancient coal-field was thus destroyed, 
and what we call coal-basins are merely those lower portions of the broken and 
folded rocks that have escaped the wear and tear of the sea, and of the rain, rivers, 
and storms, which have destroyed the upper portions, just as in the denuded area 
of the Weald. All this happened before the secondary and tertiary strata, the 
oolites, the chalk, and the London clay were deposited over the ancient eroded 
surface of carboniferous rocks. And since by far the greater part of the coal 
measures, which are now being worked, have at one time been covered up by 
secondary rocks that have been removed by denudation, it is only reasonable 
to Buppose that coal-fields of the same kind are to be met with, under the like 
rooks, to the south-east of aline passing from Bristol to the mouth of the Tyne. 
If this be admitted, the next point to be examined is whether these hidden sup- 
plies of coal can be made available, and that would depend altogether upon the 
thickness of the suprajacent rocks, for if they lie buried under a greater thick- 
ness than 4,000 feet, the temperature, rising higher than blood heat, would 
prevent their being worked, the increase in temperature being one degree for 
every sixty feet of depth. This point has been decided by actual experiment in 
Essex, and in London, and across the Channel at Calais. At Harwich, the 
ancient carboniferous strata were met with at a depth of 1,026ft. ; in Kentish 
Town red and grey sandstones, which Mr. Prestwich believes to be of primary 
age, were reached at 1,114ft ; while at Calais the coal measures were struck at a 
depth of only six feet more than at the deep well at Harwich. It may, there- 
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fore, be inferred that the coal bearing strata are to be met with in Kent, Sussex, 
and the Eastern counties generally, at a depth of about 1,000 feet, and in cer- 
tain spots at a very much less depth. The spot chosen by the Exploration 
Committee, in Archer's Wood, is at least 2,000ft below those points at which 
any of the borings we have mentioned have been begun, and it is, therefore, very 
probable that the more ancient rocks will be reached at a much less depth, for 
it may be that, as in London and Harwich, the oolites are absent 

Another question to be considered is the probable character of the coal- 
fields under these rocks, and on that point the evidence is very decisive. The 
Somerset coal-field is 8,500 feet in thickness, and contains no less than 55 
workable seams of coal ; while in Belgium, on the east, they are 9,400 feet 
thick, and contain 110 workable seams. Both these coal-fields plunge under 
the intervening secondary rocks, and the coal in each of these districts has 
been recognized by eminent authorities, both French and English, as being of 
the peculiar character. It is, therefore, pretty clear that these two areas have 

been more or less continuous, and that either the one or the other may be taken 
as a fair sample of what may be looked for under the rocks which occupy the 
interval between them. We cannot, however, expect them to be connected 
without any break of continuity, for both the Belgian and Somerset fields are 
composed of a series of isolated coal basins, and the same may be reasonably 
looked for in the concealed area. Indeed, the evidence given by Mr. Ktheridge 
to the Goal Commission may be taken as final, for he shows that the Somerset 
coal districts are merely the exposed portions of coal measures which once 
were as completely covered by secondary rocks as those in the south-east of 
England. From all this it follows that an experimental boring may chance to 
hit on an unproductive portion of the carboniferous rocks, and that the fact of 
not finding a large store of coal in any one spot does not at all imply its absence 
in the surrounding districts. It is, of course, impossible to tell whether, in 
this case, the productive or unproductive coal measures may be struck, or even 
some of them. 

The denuded area of carboniferous — and it may be of lower rocks such as 
those of the Ardennes, older rocks underlying the south of England, and the 
secondary rocks of Belgium — has been planed down, like the Weald, partly by 
the sea, and partly also by the action of rain and rivers, , before the deposition 
of the rocks under which it now lies buried. The average depth, from 1,000 
to about 1,200 feet, at which the old surface has been reached, shows that it is 
a plateau of marine denudation. On the other hand, the irregularities of the 
old surface, which has not been reached in a well at Crossness, near Plum- 
stead, in Kent, at a depth of 14 feet below the level of the bottom of the 
Kentish Town well, and which are most striking shown by the existence of an 
old Underground hill, 800 feet high, of highly inclined coal measures, at Mons, 
in Belgium, can only be accounted for by the action of the same causes as 
those which have hollowed the valleys and carved out the hills of the Weald. 

We must now bring these essays to a conclusion. Our readers will see 
that there is nothing very mysterious or out of the reach of common sense in 
geological enquiry. We first of all showed that the various rocks, of which 
the Wealden area is composed, were formed in precisely the same way as the 
deposits in water, which are still going on. The varied scenery also of the 
Weald was traced to the denuding power of the sea, and to the eroding action 
of rain and rivers, and to the same causes is due the old eroded surface of 
carboniferous rocks, which now lies hid beneath the Weald. We heartily wish 
success to the most important enterprise of testing, by actual experiment, the 
interval between them. 
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BORING OF THE WEALDEN. 



CopUd/rom the Brighton Guardian of Wednesday, August 28th, 1872. 



The visit of the British Association established the scientific and popular 
interest attaching to the Sub-Wealden Exploration. The question took the 
post of honour in the Geological Section, and not often is a section-room so well 
and variedly filled as was the Town Hall room on the Thursday morning when 
Mr. Godwin- Austen opened the proceedings, and Mr. Topley, Mr. Henry 
Willett, and Professor Seeley, &c, followed him with addresses upon the great 
Sussex geological enterprise. From the very first, there was a "rush" for the 
Excursion, which comprised a visit to the site of the boring, and it is said that 
the application exceeded five or six times the number of the limitation — 
although the latter had been extended beyond the original announcement. The 
pouring rain of last Thursday morning thinned many of the parties ; but so 
little effect had it upon the Battle and Netherfield contingent that in the special 
train — which had been engaged so as to make the party independent of the 
railway time, which waits for no one— there were several persons who had 
neither the white nor the red ticket of the Excursion Committee, but who paid 
their railway fare, took their places, and looked forward hopefully to the 
vehicular resources of Bexhill or St. Leonards proving equal to the furnishing 
of independent road conveyance. It was satisfactory to observe, later in the 
day, that they had not been disappointed. When the train stopped at Bexhill, 
the weather gave rise to some consideration as to the exact mode of procedure. 
Mr. Henry Willett, who was in the position of leader, and who had apparently 
left no detail out of sight, eventually gave the word for "all out," and 
announced that the route would be— 1st, Battle Abbey inspection, by kind 
consent of the Duke of Cleveland ; 2nd, luncheon at Normanhurat and Nether* 
field, by the hospitality of Mr. T. Brassey, M.P., and Mr. J. C. Mappin 
respectively; 3rd, the Sub-Wealden boring — this course being, in fact, an 
inversion of the original programme. The quick journey of the special made 
some of the excursionists anticipate a long wait before the arrival Of the 
vehicles from St. Leonards ; but the train had scarcely been cleared from the 
platform in anticipation of the next " ordinary, "before Mr. Lester's well-horsed 
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Waggonette* and flys were seen topping the rising ground to the south of the 
station. No time was lost in making a start, and Battle was reached in due 
coarse. The rain had ceased about the time the special had reached Polegate, 
the weather still held fine and the promise it now gave was kept; for during 
the day not a drop of rain fell, though ominous clouds passed overhead from 
time to time and limited the view on every side. The George Hotel was the 
Battle rendezvous, and thence the excursionists went in a body and made a 
lengthened inspection of the Abbey. Mr. Jack, the Duke's gardener, acted as 
guide for the majority, and with much painstaking courtesy and intelligence 
showed the house and adjacent ruins. There were, however, some accomplished 
archaeologists present, and one of these, whose further devotion to science was 
attested by the stout hammer-handle which peeped from his coat pocket, gave 
a sort of extempore lecture as the circuit of the buildingB was made. The 
composite orders of the garden front and of the most interesting double crypt, 
as well as the extensive cellars, were eagerly scanned and earnestly discussed. 
It may, perhaps, interest some local readers to learn that the strangers of this 
party came to the conclusion, mem. con. , that Battle Abbey had grown from an 
ancient, small, and unimportant religious house to one of great extent and 
riches, and that its remaining walls and buildings reflect the several variations 
of architectural style made in the course of its long occupation, during which 
additions, alterations, and repairs must have been almost incessant. The 
entire party next visited Normanhurst, the residence of T. Brassey, 
Esq., M.P., a modern mansion most palatial in its character and appointments. 
Mr. Brassey is at present in America ; and the reception of the party, therefore, 
devolved on Mrs. Brassey, whose affability, kindness, and geniality were so 
gracefully and assiduously exercised towards her guests that the visit to 
Normanhurst will be remembered as perhaps the most pleasant and interesting 
incident of this year's meeting of the Association. The inversion of the day's 
route rendered desirable by the state of the weather and the probability of 
finding Councillor's Wood anything but cleanly walking, took the party to 
Normanhurst at an unexpectedly early hour ; nevertheless luncheon was served 
immediately the visitors had finished an inspection of the mansion and its many 
splendid art treasures— a privilege which Mrs. Brassey not only kindly 
•permitted, but also hospitably assisted. Mrs. Brassey took her place at the 
head of the table, supported by General Sir James Alexander, Admiral 
Ommaney, Mr. and Mrs. Prestwich, &c. Mr. James White, M.P., F.G.S., 
Who had accompanied the excursionists from Brighton, took, by request of 
Mrs. Brassey, the seat opposite the hostess at the lower end of the table — 
acted, in fact, as Vice-Chairman — and his heartiness of manner and unfailing 
attention added to the enjoyment of the guests. The repast Was worthy alike 
of Normanhurst and of the distinguished and select company who partook of 
it* To mention but one feature— the floral decorations of the tables were 



Digitized by VjOO< 



most elegant and elaborate, and matched the splendid ornamentation and rich 
furniture of the apartment. Luncheon over, Sir James Alexander proposed the 
health of Mrs. Brassey, with thanks for her magnificent hospitality. The 
toast was received with hearty acclamation, and was acknowledged by Mrs. 
Brassey in a few brief sentences, as notable for the tasteful expressiveness of 
their wording as for the graceful dignity with which they were spoken. 
Indeed, the guests, one and all, were thoroughly captivated by the charming 
manner with which the lady of Normanhurst did the honours of her house, and 
rarely have the walls of a private mansion echoed applause so enthusiastic as 
that which marked the close of Mrs. Brassey's most lady-like acknowledgment 
of the tribute from her guests. On the proposal of Admiral Ommaney, the 
health of Mr. Brassey was also toasted, coupled with a wish of bon voyage to his 
wife, who is about to rejoin him on the other side of the Atlantic. Before the 
guests left Normanhurst, they were photographed by Colonel Stuart Wortley on 
the southern terrace. 

Meanwhile, others of the excursionists had been entertained by J. C. 
Mappin, Esq., at his residence upon the estate from which he has granted a site 
for the SubrWealden exploration, and by the Rev. T. Partington, at Netherfleld 
Vicarage. In the afternoon, the entire body met at Councillor's Wood, 
Netherfield, the site of the boring. If the rain of the previous night and 
morning had touched the Netherfield ridge the soil had quickly and completely 
absorbed the moisture, leaving the surface dry and firm. Thus, everyone was 
able to admire and enjoy the remarkable sylvan beauty of this romantic glen. 
Once fairly in it, nothing can be seen but the luxuriant verdure around and 
above the sky overhead. The varied tints of the undergrowth melt, when looked 
at from a distance, into one bright shade of green, relieved here and there by 
the darker hue of the older trees which spring from amongst it Before the 
boring was begun, nothing was to be heard but the twittering of the birds and 
the purling of the brook which has worn its steep bed in the Ashburnham strata 
beneath. On Thursday, even with the throbbing steam engine, the circling 
machinery, the gaunt scaffolding, and the clanking chains and rods, the pastoral 
beauty and the perfect retirement of the spot impressed every one. It may 
have been fancy, but it was more likely fact, that those present in the valley 
were unusually quiet even for scientific excursionists. At all events, the gravity 
and dignity of the occasion were scarcely disturbed during the afternoon by 
loud conversation or hearty laughter, and when Mr* Willett happily went aside 
from the dry scientific details to hint at the marvellous records embedded in 
the geological " three volumes," to remind hi* hearers that the ground on which 
they trod had been buried and bared again ages and ages ago, and that they 
were now about to seek for that substance which the prescience of an All-wise 
Providence had stored up in still more ancient cycles for the use of Man ahne t 
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and especially for these favoured generations of humanity— there fell over every 
face present a serious shade that was evidently the result of solemn or devout 
feeling, and that lent an absolute impressiveness to the occasion. The visit was 
really the Inauguration of the Exploration, and, whatever may be the result of 
the boring, the manner of its commencement was worthy of its highest object, 
its worthiest end. 

The fourth pole, at which Mr. Willett and those who then accompanied 
him had tugged and toiled a few weeks since, was now in position with its 
fellows, all four being lashed and strutted together. A few yards off is the 
portable steam engine ; and nearer the boring hole is the big cog-wheel and 
other machinery in its massive frame, from a drum within the latter, a stout 
chain goes up to the top of the scaffolding, where it is rove through a pulley 
and weighted with two heavy iron balls. A spindled hook upholds a twenty- 
foot length of square iron rod, which is screwed on to another that goes through 
the platform covering the bore hole. To the bottom of the lower rod is fixed a 
boring augur, and rotation is given to the rods and augur by a shaft and bevelled 
wheels, moved by an endless strap working from a drum in the machinery 
frame. During the boring, a man has his hand constantly on the iron rod, and 
experience enables him to tell whether the augur is biting properly- or whether 
the power of the moving machinery is twisting one of the lengths of iron rod 
below — a not uncommon circumstance. Near to the boring, some temporary 
wooden houses have been put up, so that the labourers and foreman will be 
always upon the spot. As usual, Mr. Bosworth, G.E., the engineer, was 
actively employed in the work, and as Mr. Willett said, the visitors saw him 
as he is to be seen from soon after daylight every morning, when at Ketherfield, 
superintending the operations. 

Some time having been spent in exploring the sections of the stream, &c., 
the visitors reassembled near the temporary hut close to the machinery, and the 
Working of the latter having been suspended, Mr. Prestwich, F.R.8., President 
of the Geological Society, was asked to deliver an address. Mr. Prestwich, 
however, first requested Mr. Topley to offer some introductory observations. 

Mr. Topley said he felt sure that many of those present had read the im- 
portant contribution of Mr. Prestwich to the subject, upon the consideration of 
which they had now entered, in the Report of the Royal Commission on the 
Coal Supply. He would not enter into that part of the subject, but he would 
say a few words as to the country over which they had come. The Wealden 
formation was bounded by the chalk, and was continued across the English 
Channel eastward into France* Pointing to the geological map, nailed to the side 
of the hut, Mr. Topley showed that the Wealden formation had been cast up 
with the lower strata by some subterranean disturbance, and that denudation 
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had afterwards worn away the superincumbent chalk, so that they f onnd chalk 
on each side of the Wealden formation, the latter forming a ridge running, as 
he had said, east and west. They were now standing on what was really the 
anticlinal of the Weald. First came the Weald clay, which was 500ft. to 1,000ft. 
thick ; and below that were the Hastings beds, sands and clay. Where they 
were standing now, denudation had worn through the whole of the upper Weal- 
den series, so that they saw before them the lowest of the whole course. 
Throughout the whole of the other beds, nothing but fresh water shells were 
found ; but when they came to the beds upon which they now stood, there 
they found a considerable number of oysters, showing that while, in the upper 
beds, a lacustrine or fresh water deposition took place, here there was a marine 
deposit — for a marine condition must have prevailed when the oysters were 
deposited in the beds. So far as they knew, the beds where.oysters were found 
were the lowest in the Wealden series. In the Tunbridge Wells and other 
sands there were nothing but fresh water animals, and that condition remained 
till they got up again to the green sand. The Wealden sands were characterised 
by their extreme fineness ; Showing, also, a fresh water condition. No rough 
sands were found in the Wealden ; and they did not get really rough sand till 
they got to the green sand. The axis of disturbance which had formed the 
Wealden ridge ran from France into England ; and standing, as they now did, 
on the centre of the anticlinal, they would see that the axis did not form a con- 
tinuous line, but rather established a succession of lines overlapping each other. 
In going back to Battle, they would go along the second anticlinal line ; but, 
when they got to Battle, they would find a break in the continuity. That 
break was very important from the historical point of view, because it was in 
that interval the great battle took place. William the Conqueror came along 
from Hastings on the one anticlinal ridge ; the British were on the other; and 
it was in the interval between the two that the battle was fought. He did not 
know that he had anything more to say, and ne would leave it for Mr. Prestwich 
to go more fully into the geological question. 

Mr. Prestwich could not assume, with Mr. Topley, that nearly all those 
present were conversant with his paper on the Coal Supply. He would, there- 
fore, go somewhat into repetition. Looking round on this beautiful scene of 
landscape and vegetation, geologists knew that it was the last of a long series 
which had gone before in past ages. Many such scenes as this had been blotted 
out from view by natural action, and by the process of denudation to which 
Mr. Topley had referred. Briefly and eloquently sketching the geological con- 
dition of the earth at the time of the carboniferous and subsequent deposits, 
Mr. Prestwich said the carboniferous land series extended from Westphalia on 
the east to the coast of Ireland on the west. Geological research had actually 
proved that these old land series extended from Belgium to South Wales, and 
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in that series the coal measures were comprised. When they explored below 
the present series, they came upon those old palaeozoic rocks ; and bo they knew 
that that old land must have been, at some subsequent time, submerged and 
covered up by the rocks of the sandstones, the lias, the oolites, the permian, 
the Weaiden, and the chalk. It was, for a long time, considered that these 
palaeozoic rocks could not be reached through the overlapping strata ; but this 
had been shown to be erroneous. It had been ascertained that the oolites of 
Bath and Wiltshire became gradually thinned out in a oertain direction. Thus, 
when they wished to compute the depth at which the palaeozoic rocks could be 
reached at any given spot they had not to take, in strict geological: series, the 
entire ascertained depths of subsequent deposits ; but they had to consider 
that, in certain places, the secondary rocks had been thinned out, and after 
allowing for that thinning out, they had to compute the residue. Demonstrating 
from the map, Mr. Prestwich showed how this thinning out had affected the 
geological formation of the district. He referred to the boring made 15 years 
ago in Kentish Town, where, instead of finding all the oolitic rocks present, the 
old red sandstone was reached immediately beneath the chalk. At Calais, also, 
they came upon the mountain limestone at a comparatively small depth. There* 
fore, instead of that old surface being always at a depth of 7,000 feet or 8,000 
feet, it was found in some places at a depth not exceeding 1,100 feet. At three 
places they had reached this old land surface at a depth not exceeding 1,100 
feet ; and it was this which gave them an idea of meeting here, in this Weaiden 
boring, with the same old land surface at a not much greater depth. If they 
did not meet with coal here, the boring would, at least, show them where they 
might go with a great probability of finding it. Their efforts at present could 
only be tentative. They oould only now say that the coal measures might 
probably be found in a certain direction ; but every step taken to show them 
where they ought absolutely to go was certainly a great step taken in advance. 
(Loud applause.) Mr. Prestwich further pointed out the continuity of intervals 
in the worked coal basins of Belgium, Bristol, and Wales. It was assumed by 
some geologists that all these were upheaved at the same time ; and that such 
upheaval was anterior to the deposit of the new red sandstone. The practical 
question is —what becomes of them in the intermediate area, between Somerset- 
shire and Belgium. If what geologists call the axis of disturbance— that is, the 
line of upheaval— followed a perfectly straight line, there would be no difficulty 
at all ; but such was not the case, for, while they were enabled to say, generally 
and certainly, that the line of upheaval ran in an easterly and westerly direction, 
when they came to follow the line closely, they found that it had various minor 
curves and breaks. The line was, really, a very curved line, somewhat like 
the curves of a snake. Mr. Godwin- Austen thought that the coal measures 
which flanked the axis of disturbance shown by the hills of the Ardennes and 
the Mendips, would, in the south-east of England, be found in the valley of the 
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Thames, or at the foot of the North Downs. He (Mr. Prestwich), on the con* 
trary, thought that, as the " strike " of the rooks in the Ardennes and Mendips 
was generally to the north, and as they found that northern strike at Calais, 
and also in the Mendips, he was inclined to think that the range of the coal 
measures would, in this part of the country, be found more to the north-east, 
and should be sought for in Essex. Geological belief being thus unsettled, it 
was well to remember that this was not a mere boring to ascertain the presence 
of coal ; but that it had been undertaken for a great scientific object (Loud 
cheers). It was, in fact, in its first and greater phase, another experiment to 
determine at what depth the old palaeozoic land surface lies beneath us. And 
when we get to know what rocks underlie the Wealden, then we shall be able 
to determine the range and strike of the old palaeozoic rocks, and, even if the 
coal measures were not found here, geologists would, perhaps, be able to calcu- 
late whether they would be found in North Kent or Hertfordshire. They might 
meet here the limestone and the coal measures of the Boulonnais, but he did 
not believe that they would meet with the great Belgian coal measures, which 
are 8,000 feet in thickness, and which form a coalfield of immense national 
value. Such a coalfield would not, he believed, be found at this spot. Never- 
theless, this was an experiment which geologists had long hoped to carry out, 
but without the energy and determination of one gentleman present, Mr. Henry 
Willett, they might have waited very much longer before anything was done. 
(Loud applause). Geologists wished very much that the Kentish Town well 
boring should have been carried to a greater depth ; but no one took the matter 
up with energy and determination, and so it stopped short. Now, however, 
they had a boring undertaken to solve the scientific problem, he was sure it 
would be carried on with energy and skill, and he sincerely hoped it would 
have the success it deserved. . (Loud cheers.) 

In reply to questions, 

Mr. Prestwich explained that those present were now standing at the base 
of the secondary rocks which occupy the south-eastern area of England. He 
thought the thickness of the boring they, would have to go through before 
reaching the palaeozoic rooks would be from 700ft. to 1,100ft. 

Mr. Boyd-Dawkins asked Mr. Prestwich to inform thoBe present whether, 
seeing that in Belgium the old palaeozoic rocks had been come upon within a 
short distance of the surface, it was not possible that they might come upon 
those rocks here at a much less depth than 1,100 feet or 1,200 feet ? 

Mr. Prestwich said this was the fact at which they wished to arrive. In 
France, they got the palaeozoic rocks sometimes cropping out from the chalk in 
the bottom of the valleys. Palaeozoic rocks might, perhaps, be reached here 
within 700 feet of where they were standing ; but that was all probability, and 
only the boring would determine the exact depth. (Hear, hear.) 
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Mr. H. Willett was next called upon to address the assemblage, and on 
rising was greeted with sustained applause. He said he felt in a very unenviable 
position, because he was, as it were, a tyro in science. Still, if anything was 
to be . done in this country, it could only be done by perseverance, and he had 
taken up this project with a determination to persevere with it. (Cheers.) 
Having neglected science for many years, he was now almost in the position of 
a gentleman who had resolved to change his manner of life and had commenced 
to again coquet with an old love. When the British Association resolved to 
come to Brighton, he began to think whether something of a scientific character 
could not be done which had not been before attempted, and which would be of 
value to science. He ultimately thought it would be desirable to have a boring 
in the Weald, to ascertain what underlies the Wealden formation. On applying 
to geologists and eminent men of science, and the landowners of the district, he 
received a great amount of encouragement. One of the first to encourage him 
was His Grace the Duke of Devonshire, who always displayed such munificent 
liberality in everything appertaining to' science. To prove this, he (Mr. Willett) 
need only mention that, at the present time, His Grace was building at 
Cambridge, at a cost of £11,000 or £12,000, a laboratory in which scientific 
knowledge in all its branches would be taught, and which would always remain 
a magnificent monument to his memory, and be productive of much scientific 
instruction to the graduates of the University. It was tbe ready countenance 
of His Grace, and his donation of £250 to begin with, which induced him (Mr. 
Willett) to go further afield. He then found that almost every eminent man 
in science, including Mr. Darwin, Mr. Prestwich, Mr. Godwin- Austen, and 
many others, not only favoured his idea, but lent him willing help. Nearly all 
of them gave him a sum of money as a donation, and told him if he wanted 
more he was to come again. (Hear, hear, and applause.) The landed owners 
of the locality, Lord Ashburnham, Mr. Brassey, and Mr. Mappin, also met him 
most liberally. Lord Ashburnham gave a donation of £200, and placed the 
entire of his estates at disposal for the purpose of the experiment. He was not 
able, however, to avail himself of his lordship's kind offer ; and, when he had 
to come to Netherfield, Mr. Mappin at once telegraphed to his solicitors to give 
him every possible facility. All that he could complain of with respect to Mr. 
Mappin was the ruinous rent he charged for the land. He (Mr. Willett) had 
a lease of the piece of land they saw around them, and he had to pay Mr. 
Mappin the exceedingly large rent of a shilling a year for it. (Laughter and 
applause.) With all this, however, the Exploration could not have been 
carried out unless they had found some person of practical experience and 
energy, and he was happy in having been introduced to his friend Mr. 
Bosworth. Mr. Bosworth was now before them in his working costume, just 
as he was to be seen from four o'clock every morning — he and his men getting 
almost through a day's work before other lazy people were out of bed. 
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(Laughter and applause). Mr. Bosworth's heart seemed in this work, and, like 
Brindley in the Bridgewater canal, if anything went wrong he worked at it 
himself, and had it put straight under his own personal superintendence. Mr. 
Bosworth had complete control of the works ; he (Mr. Willett) had the most 
implicit confident in him ; and he was sure that, if they failed, it would not 
be from any want of determination on the part of those conducting the enter- 
prise. They might come across some hard rock which would, as it were, say 
to them—" You sha'n't go through me ;" but he believed they were even pre- 
pared to meet such an obstacle as that ; and there were scientific men present 
who would bear him out when he said that they would not give in till the 
palaeozoic strata were reached. (Loud cheers.) As he was listening to 
Professor John Phillips, yesterday, and to Mr. Prestwich, to-day, it struck him 
that a simple illustration of the three geological formations might be given by 
comparing them to the three volumes of a book, laid one upon the other, of 
which they, and the trees, and the fields,' and the objects they saw around 
represented the very last leaf. The strata to be pierced were about the last 
chapter but two of the second volume, and from that point they were going 
back into the first volume to see what they would find therein. Referring to 
the assistance and mention which the Exploration had received from the 
Press, Mr. Willett said it had been popularly assumed that this was a boring 
for coal. He repeated what has been before advanced in these columns, that 
the primary object was scientific. It was possible they might touch the coal ; 
and, when people made donations to the fund he did not ask their motives. 
They might be induced by a pure love of science ; or they might be induced by 
the prospect that they or their children might get their coal Id. or 2d. a scuttle 
cheaper. (Laughter.) This, however, led him to remember what he had read 
in an American author, as a proof of the Providence of the Author of all things, 
namely, the significance of the fact that these large deposits of carboniferous 
matter had been formed and had been covered up by the growth of the* earth's 
crust, age after age and cycle after cycle, apparently for no other purpose than 
that the world might afterwards be occupied by a being— Man— who could 
utilise that material which had been created for his use, and which no other 
animal existing on the earth could utilise. 

In answer to a question, 

Mr. Willett gave a similar explanation as to the mechanism employed 
in the [boring, to that which he gave before the Geological Section of the 
British k Association. They had adopted the narrow boring, because that 
would, they thought, be more conducive to ultimate success. Mr. Bosworth 
had already bored down 1,500ft with a similar apparatus to that employed 
here, and had, in that case, given perfect satisfaction to the people who had x 
employed him. He (Mr. Willett) knew nothing much himself about the 
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relative area of bores, or the relative merits of different machinery ; bat he 
was perfectly willing to trust Mr. Bosworth, who had entire control of the 
works, and who, he was sore, would do everything possible to attain success. 
He was not very fond of scientific speculation, but he firmly believed that this 
boring would be carried out successfully, and would be one of the first of a 
series which wealthy landowners would commence forthe purpose of ascertaining 
the presence of coal in localities indicated by geologists. Mr. Willett 
exhibited (from Mr. Bosworth) cores drawn from deep borings — 
one in Leicestershire, which had reached the shale of the coal measures, and 
the other in Shropshire. The latter was, apparently, a very hard conglomerate 
rock, the core being about an inch in diameter and the outer surface worn 
quite smooth and almost polished by the action of the augur. 

Mr. Bosworth also addressed the assemblage, giving interesting details as 
to the mechanism, &c. 

Votes of thanks were passed to the speakers and three hearty cheers were 
given for Mr. Henry Willett. Some conversation subsequently took place with 
regard to the boring mechanism, and the general result of Mr. Bosworth's 
explanation was to vindicate a small diameter of bore, because of the less 
pressure sustained in soft, "running," or water-bearing strata. This pressure 
is sometimes as much as 2501bs or 3001bs to the square inch, and the risk of 
collapse of the sides of the bore is much increased when a large surface is 
exposed to the pressure. On the other hand should the pressure burst through, 
the side of the bore, the removal of the wreck or its repiercing is much easier 
with a narrow than with a-wide augur. When great depths are attained, the 
revolution of the rod at the top of the bore is not immediately communicated 
to the augur, but may be said to take time to reach it, so that the rod twists. 
Theoretically, each 20 foot section of rod makes a three-quarter turn before 
communicating the rotation to the portion below; so that every 100 feet 
require six complete revolutions at the top before the augur feels the movement. 
The workmen, as we have said, soon learn to tell, by the sensation com- 
municated by the rod to the hand, whether the augur " bites," and at a depth 
of 100 feet, if it did not bite on the completion of six, or at most seven or eight 
revolutions, it would be* pulled up, and a faulty joint of the rod looked for and 
removed. In theory, of course, the six turns would be distributed over the 
whole length of the rod ; but the iron is not perfectly homogeneous, and so, 
in practice, it is the weakest or softest part of the rod that receives all, or 
nearly all, the twist, and that would break if the twist were carried too far. 
• Mr. Bosworth has contrived an ingenious device for seizing and dragging up 
the lower portion of the rod, and the augur— if at any time the rod should 
break ; but it is better and more economical in practice, to anticipate a break- 
age, and to replace any portion of the rod that may twist mstead of 
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communicating rotation. For the soft surface soil the augur is nine inches in 
diameter, but a three-inch augur soon replaces the first, and in deep boringB is 
itself replaced by one of two inches, or of only one inch in diameter. Indeed, 
the augur which was drawn to the surface on Thursday was not such as will be 
used in the actual boring, and had been attached only for the purpose of 
displaying the action of the machinery. Nevertheless, this large augur brought 
up a goodly lump of mud, some of which was taken away as a memento of the 
occasion. Mr. Johnson, second in command, was in charge of the engine, &c, 
during the experiment 

It being now late, the vehicles returned to Hastings instead of Bexhill— 
another commendable piece of forethought — and the "special" having been 
telegraphed from the latter station, the party reached Brighton safely and 
comfortably about ten o'clock. Old members of the Association expressed 
repeatedly and heartily their sense cf the admirable management of the excursion, 
and of the sumptuous hospitality and thorough kindness displayed at Norman- 
hurst and Netherneld. 
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SDB-WEALDEN EXPLORATION. 



FIRST QUARTERLY REPORT. 



Arnold House, Brighton, 

November 30th, 1872. 

In the original prospectus of this undertaking, a quarterly report was 
promised to subscribers of £5 and upwards, and, although the information 
herein given is scant and not so satisfactory as could be wished, it conveys a 
faithful record of facts. 

Much misapprehension has prevailed in the public mind as to the principal 
object sought by the promoters. To clear away all doubt, it is, therefore, 
emphatically reasserted— 

1st. That the Exploration is not, in any degree, a commercial speculation. 

2nd. That it does not hold out a promise of the actual discovery of coal, 
while it may have most importaat results in giving geological guidance for 
future coal searches. 

3rd. That its design and object is solely that of scientific discovery by 
obtaining information as to the nature, thickness, and true geological position 
of the sedimentary deposits underlying the lowest (geologically) known Wealden 
strata, hitherto called the Ashburnham beds. 

4th. That the project was originated by, and is intended as a fitting 
tribute to, the Sussex visit, in 1872, of the British Association for the 
Advancement of Science. 

It may be desirable to bear in mind that on the very admirable relief map 
of the Wealden district, prepared and published by W. Topley, Esq., F.G.S., 
of the Geological Survey— and which attracted so much attention and interest 
at the late British Association Meeting— the Ashburnham beds were shown to 
be present in Sussex, as surface strata, at what may be termed four isolated 
patches, viz.— 1st. The Brightling and Pounceford area. 2nd. The Netherfield 
area, 3rd, The Archer's Wood area, 4th, The Fairlight and Ore area, 
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Exhaustive and interesting sections of the upper portions of the beds appear in 
the Fairlight cliffs ; and these, commencing with a bed of mottle clay, have 
been carefully mapped and well described by Mr. Topley in his paper on the 
Weald. Mr. Topley proposes to sub-divide these beds, and in future geological 
charts to make a difference in the colouring between the mottled clays, with 
their contiguous beds, and the true Ashburnham limestones, which lie about 
200 feet below. 

The Fairlight area was discarded, not only on account of the danger and 
difficulty which would be incurred by working between a stormy sea and a 
crumbling cliff, but also because the very lowest beds containing ostreadistorta, 
&&, do not crop up there. Difficulty of access, as well as the objection of the 
tenant that his game might be disturbed, precluded the choice of the Brightling 
area and Rounden Wood site. It is much to be regretted that the distortion 
of the strata, and the degree of angular elevation in the faulted beds at Archer's 
Wood, formed unsurmountable obstacles to the acceptance of the generous offer 
of the Earl of Ashburnham to place his estates at the disposal of the Committee 
for the choice of a suitable site. 

There remained, therefore, but the Netherfield area on which to commence 
operations, and there the crest of the anticlinal axis offered a tempting site for 
a boring, this advantage being, however, modified by the difficulty of transit to 
and from the nearest railway station, a difficulty which has already added 
considerably to the cost of the undertaking, and which will continue to exert 
the Bame prejudicial influence throughout. A description of the inaugurated 
visit to Netherfield, extracted from a local journal, accompanies this first 
report, which will, therefore, record only subsequent transactions. 

It was only by the very extraordinary efforts of Mr. Bosworth and his 
able assistants that the machinery, &c, was sufficiently advanced at the date 
of the visit to present such an appearance as would permit the subscribers and 
excursionists to comprehend the intended method of working and the 
engineering and geological explanations then given. The construction, hastily 
prepared for what may be termed a scenic purpose, required considerable 
alteration before really commencing the serious task in hand. Nor was this 
alL Those who were present will remember the spot selected for the boring is 
situate on a deep declivity, about 60 feet to the eastward of the bed of the 
stream separating Councillor's Wood from lime Kiln Wood, the denudation of 
the ' stream displaying an excellent section of the strata dipping about 10 
degrees to the north-east. The hill, which rises abruptly to the height of 
from 150 to 200 feet eastward, is completely honey-combed with the pits of 
former limestone workings. The rainfall accumulating in these frits has 
caused, by hydraulic pressure, considerable land slips, and the surface of the 
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bottom of the valley bean from 8 to 10 feet of deluvial deposit thus brought 
•down from above. The machinery and scaffolding (00 feet high) were erected 
upon a horizontal shelf of this deposit. The extraordinary rainfall of the 
autumn of 1872 caused a slipping of subsidence of the base of the hill-side 
towards the stream, so that not only had the cord fastenings of the scaffolding 
to be replaced by proper bolts and braces, but the foundation had twice to be 
examined, and the entire machinery and scaffolding refixed and readjusted. 
These trying operations have, however, been successfully performed, and the 
bore has been kept perpendicular ; but, unfortunately, only at a considerable 
expenditure of time and money. Thus, whereas it was confidently expected, 
according to the original estimate, that at least 200 feet of progress could now 
be announced, I am only able truthfully to say that 96 feet is the total depth 
reached at the date of this report. However disappointing such a result must 
be to all interested, my regret would be much less could I see any likelihood of 
a greater average of speed than from 8 to 10 feet a week being attained. In 
Mr. Bosworth's original calculation, a bore hole with a diameter of from 64 to 
7 inches was contemplated. By his process, the old telescopic or diminishing 
system of boring is done away with to a great measure. Further, his experience 
warns him that the dangers and obstacles met with in boring from the falling 
in of the sides, &c., are removed to a surprising extent by decreasing the 
internal area and diameter of the bore. The contrary principle was, however, 
so strongly urged by an eminent geologist that the Central Committee passed a 
resolution to the effect "that a diameter of not less than nine inches he 
adopted," and the boring is proceeding at this stipulated minimum. Now it 
requires but a very slight knowledge of arithmetic or mechanics to see that not 
only did this alteration involve the extraction of a very much larger mass from 
the strata under examination, but that the resistance offered to a boring tool 
of a diameter of 9 inches, as compared with that met with by one of 6J inches, 
increases so greatly the strain upon the boring rods and the motive power, as 
practically to retard the rate of progress considerably more than 60 per cent 
So strongly am I impressed with this fact, that it is my intention to summon a 
meeting of the Central Committee in London, with an urgent request that the 
resolution referred to shall be rescinded, and the originally proposed diameter 
adopted. If this be not done, it is absurd to suppose that a depth of even 
1,500 feet can be reached for anything like the sum of £2,000, and if our funds 
are exhausted and the project ends in failure at less than half the depth which 
it was proposed to pierce, the result will prove both mortifying and ridiculous* 

The only scientific facts which can, therefore, be at present reported are 
(1st) that beneath the exposed strata exists a. solid, bed of dense bluish 
limestone, intersected by numerous veins of crystalised carbonate, of lime and 
sulphuret of iron, very obstructive to boring and drilling ; and (2nd) that a 
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drill has been designed and used which can extract solid 6-inch cores. These 
cores shew distinctly that the strata continue in a nearly horizontal position. 
No fossils have at present been observed ; bat specimens of the cores have 
been sent to Professor Rupert Jones, F. G. S. , and J. S. Bowerbank, Esq. , F. R. S. , 
for microscopic examination ; and it is hoped that some idea may be formed as 
to whether the limestone is of lacustrine, esturine, or marine origin. An 
excellent financial arrangement has been entered into by which the disused 
machinery of another boring, including 1,000 feet of rods, 180 feet of continuous 
steel tubing,, and other machinery and tools absolutely necessary for our work, 
have been obtained at less than one fourth of the amount which would have 
been incurred had they been purchased new at the present increased price of 
such articles. A shed, costing £30, has been erected as a residence on the spo 
for the workmen. A forge, with fan driven by the steam engine, has been 
completed, enabling the necessary repairs, tool sharpening, tempering, &c, to 
be effected at the boring. A well has been sunk, and the pump for the supply 
of the engine affixed. The whole has also been enclosed and sheltered for 
winter work. Thus, while my first report of the Exploration may be 
somewhat disappointing, I can confidently assert that the past three months 
have not been wasted. 

' The kindness and hospitality of the proprietor, J. C. Mappin, Esq., have 
been unvaried and generous to a degree. Mr. Bosworth and his assistants 
have shewn most praiseworthy attention, skill, and industry. The great 
liberality and enthusiasm with which this first attempt at a boring for scientific 
proposes has been supported by our generous subscribers merit the sincere 
gratitude of all who are interested in extending the bounds of human 
knowledge. It is, however, a little singular that such meagre support has 
hitherto been received from the neighbouring towns of Hastings, Battle, 
and Tunbridge Wells. As the work progresses and new facts are discovered, I 
do not doubt, however, but that the requisite interest will be created, and that 
men of wealth and leisure in those towns, and among the surrounding 
landowners, as well as men of science at a distance, will respond to future 
applications, and will not permit this enterprise to fail of its object for want of 
funds. 

(Signed) HENRY WILLETT, 

Hon* Sec and Treasurer* 
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SUB-WEALDEN EXPLORATION. 



SECOND QUARTEELY REPORT. 



Abnold House, Brighton, 

M arch 18th, 1873. 

The publication of this, our second, reportiias been delayed a few weeks for 
the purpose of ascertaining the result of a fresh surrey of the lower Wealden 
beds in eastern Sussex, by the officers of the Geological Survey Department, 
from Jermyn street. The whole district has been recently visited by Messrs. 
Bristow, Topley, and Drew, and it has been decided to sub-divide the strata 
hitherto known as the Ashburnham beds into two divisions. The upper portion, 
* consisting of the mottled clays and shales, will henceforth be called the Fair- 
light beds ; while the lower portion, consisting of shelly limestone, intermixed 
with calcareous shale and gypsum, will retain their old title ; unless (as is con- 
fidently anticipated) they will be found to represent the Purbeck strata, in 
which case they will be known as the Sussex Furbecks. In reference to our 
own. immediate object, it will be a great satisfaction to the promoters of the 
Sub- Wealden Exploration to be informed that this recent survey has established 
beyond doubt the site of the boring to be by far the best that the county of 
Sussex presents for the purpose.. The horizontal position of the strata on the 
crown of the anticlinical axis shown in the bed of the adjoining stream has been 
found to continue throughout the whole depth hitherto reached, while the fact 
that we had attacked the lowest available strata has been proved by the re- 
markable discovery of valuable beds of gypsum, a deposit hitherto unknown 
in Sussex. This subject will be more fully treated in detail hereafter. 

By reference to our last report (a duplicate of which is annexed), it will be 
remembered that a meeting of the Central Committee for Reference and Scien- 
tific Purposes had been summoned, in order to discuss the important question 
of the diameter of the bore. The Committee met in Jermyn street, by the 
kind permission of Professor Ramsay, in December last. Professor John 
Phillips, F.RS., of Oxford, presided, and Messrs. R. Godwin- Austen, Joseph 
Prestwich, Warrington Smyth, H. Bristow, Thomas fiawksley, John Evans, 
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R. Etheridge, J. Bosworth, and H. Willett were present. John Evans, Esq., 
F.B.S., and Professor Bnpert Jones, F.G-.S., were added to the Committee, and 
Samuel Beooles, Esq., F.R.8., was nominated. Mr. Willett's proposal to re- 
duce the bore to 6 J inches was discussed at length. The importance of pursuing 
the research to a depth af 2,000 feet (or until palaeozoic strata are reached) out- 
weighed the question of the extra time and expense to be incurred, and the 
resolution was negatived; consequently the old diameter of nine inches has 
been maintained. No doubt seemed to be felt but that the requisite funds 
would be forthcoming. Thomas Hawksley, Esq., proposed to give an additional 
£5 for every 200 feet that should be accomplished, and John Evans, Esq., added 
a second donation of £5. * 

On the very same day, and while the Committee were in consultation, one of 
those casualities, or misfortunes, to which boring operations are so liable, took 
place ; the drilling tool broke off close to the edge, leaving a flat chisel 9in. 
wide (tapering up to 2in.) at the bottom of the bore. A' fortnight was lost in 
the endeavour to extract it. Mr. Bosworth's ingenuity and patience were 
sorely tried ; but he at last succeeded in bringing it to the top from a depth of 
96 feet. During its extraction, the sides of the bore at that point were bruised 
and crushed, the drill had to be discontinued, and for 10 feet it became absolutely 
necessary to adopt the safer, but far more tedious, process of boring. Progress 
with this instrument did not, at times, exceed one inch in an hour ; for, owing 
to the peculiar composition (carbonate of lime and sulphuret of iron in combi- 
nation with clay shale), the hardest steel tool became polished, and slided over, 
instead of cutting out, the rock. When it was considered expedient to revert 
to the drill, good progress was made — 14 feet in one week. The strata now 
began to indicate change. The marl showed traces of sulphate of lime in 
crystals ; and, quite unexpectedly, on January 28th, at a depth of 131 feet, a 
stratified mass of pure white crystaline gypsum (statuary alabaster) was reached. 
This proved to be over 4 feet in thickness ; it was succeeded by 10 feet of 
gypseous marl ; then by 3 feet more of alabaster. Afterwards, we passed 
through 15 feet of gypsum (more or less impure), varied by seams of crystals of 
selenite and satin spar. This discovery has been .most opportune. No such 
accumulation of gypsum was ever met with in Sussex before ; and it is some 
consolation to know that our labour has not been all labour in vain. Gypsum 
is a material which is commercially valuable, and the landowners are seriously 
considering the question of working it. Mr. Mappin has promised to contribute 
£50 to our funds. Mr. Egerton has sent us a cheque for £25, and Lady Mary 
Egerton another £5. 

Geologists may, therefore, enquire, "Where are we now?" The reply is 
given with caution, and under correction (as tad shale seems singularly free from 
foisils), but as blocks of gypsum are found in the fissures of the lower strata of 
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the Purbeek aeries, we assume we ere near the base oi that formation, and may 

with eome reasonable confidence expect to be able to announce, before another 

quarter is over, that we are through these problematical beds, and into the 

Portland aeries, or some subjacent formation. By some geologists, rock salt is 

supposed to be near at hand. The idea has been thus expressed (as a short- 

report of our quarterly proceedings) by one living not a hundred miles from 

Oxford :— 

They digg'd a hole to find the Coal,- 

But they found *twas Gypsum and Salt ; 
So on they went, with the same intent, 
Till they broke the tool, and cried " Halt ! "—J.P. 

This description is a capital one, with one or two slight modifications. 1st — 
'twas not to find Coal. 2nd— 'tis not yet "Salt." 3rd— we are going on "to 
find what sublies the Wealden." 4th — we have not yet cried " Halt !" 

We admit that our progress has not been so rapid as we could have wished. 
But winter weather is not favourable for the work ; and the tmnfllnig of the 
iron rods is neither easy nor pleasant. Indeed, I would here record a tribute 
of praise to the workmen, the two Browns and Fuller, who have stuck to their 
work well in spite of storms, which on one occasion half unroofed their shed, 
and who really take a hearty interest in the success of the operation. Mr. 
Bosworth has done all in his power to overcome obstacles, and get on as fast as 
possible. Fresh tools have been required, suggested, designed, and supplied ; 
and with longer days and brighter weather we grow more hopeful On Satur- 
day, March 8th, I unexpectedly visted the works, accompanied by Mr. Docwra, 
the eminent contractor, who has had so many large and important works of this 
description in hand. After careful inspection, Mr. Docwra most kindly made 
a few suggestions as to improved tools, became himself a subscriber, and said 
that although our progress had been slow, all things considered, we had no 
room to find fault. 

It may here be asked, " If you get on so slowly, why do you not use there* 
sources of the Diamond Boring Company ?" These have not been overlooked ; 
but as no estimate for a contract can be obtained, and we do not possess the 
necessary funds for the preliminary machinery, they have to be dismissed from 
our calculations — at any rate, fox the present. The method of the Diamond 
Company appears to be very useful for small short borings, in siliceous or other 
hard crystalline rocks. For blasting purposes in such strata it appears to be 
invaluable ; but is not applicable to softer shales, or for large diameters. We 
may yet be glad of the services of the Company, when lower down, and for a 
reduced core* 

The question of Finance begins to excite tome anxiety in the mind of the 
treasurer, who is the only individual responsible for any amount beyond sub* 
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scriptions actually paid or promised. The amount required for preliminary 
machinery, sheddings, &c, has more than doubled the original estimate. Coal, 
tools, and labour, are each dear, and likely to remain so. The difficulty of 
access will greatly add to the original estimate of expenses. 

If £200 could be raised shortly, it would enable the Finance Committee to 
authorize the call of the second £1,000 ; and till this is done we are approach- 
ing insolvency. We cannot ask these who have given already (so liberally and 
in pure love of science) to increase their own subscriptions, while so little can 
yet be shown for their money. But if each existing subscriber would kindly 
undertake to bring the matter under the notice of some neighbour or friend, 
and solicit a signature of the enclosed paper, we should not only soon raise all 
we want at present, but be relieved from anxiety for the ultimate prosecution 
of the enterprise. A form of promised subscription is, therefore, enclosed, with 
a request that this course may be adopted. 

On arriving at the Battle Station, an enquiry for Mr. Bosworth was met by 
the answer, " He is just gone up to the Coal Mine." Some persons already see 
in imagination, the beautiful country around Battle "black " with grime and 
soot. We must, therefore, again emphatically declare that we are not seeking 
for Coal, but to ascertain " What sublies the Wealden." We have nothing to 
do with the commercial value of our present or future discoveries ; this will be 
freely given to those who can utilize them. We can only ask for aid from those 
who will "give, hoping for nothing again," except scientific discovery. We 
have found already that this number is great, and we have every confidence . 
that we shall find all the support we need. 

HENRY WILLETT, 

Son, o€C* 
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SUB-WEALDENJEXPLORATION. 

THIRD QUATERLY REPORT. 



Arnold House, Brighton, 

May 28th, 1873. 

The prospects of this undertaking at the time of our last report were not 
very encouraging ; our exchequer was exhausted, the progress slow, and, but 
for the fortunate discovery of gypsum, the promoters had little cause for con- 
gratulation. Now, however, it must fairly be admitted that we have great 
cause for encouragement. 

Exploration by boring is essentially a matter of expectation and of hope. 
As the delight of the angler or sportsman depends, not on former triumphs, but 
on what he momentarily hopes to secure, and as the traveller (forgetting past 
danger and difficulty) is buoyed up by the anticipation of what lies before him, 
so, in this undertaking of purely scientific discovery, we must ever be hopeful 
for the future rather than exultant upon the past. 

On March the 18th, the date of our last report r the depth reached was 163 
feet only ; the stratum crystalline gypsum ; progress about 8 feet a week ; new 
tools specially designed and adapted for this bed had just been supplied. An 
appeal for help to raise £200 more accompanied the second report. The Hon. 
Sec. diligently circulated the reports, and was greatly cheered at the 
encouraging response met with. Professor Darwin, F.R.S., was one of the 
first, not only to repeat his own subscription, and to express his great interest 
in the prosecution of the enterprise ; but also to obtain new subscriptions from 
. many members of his family. John Hawkshaw, Esq., C.E., promised another 
£50 ; and, within three weeks, as will be seen by the appendix, an amount 
was obtained fulfilling the conditions which enabled the Treasurer to make his 
second call of £1,000. The Right Hon. the Earl of Ashburnham (whose pro- 
mised aid had been conditional) very readily and kindly consented to the 
suggestion that the time and manner of payment should be a donation of £50 
on the attainment of every 200 feet, and the first instalment has been received. 
His Grace the Duke of Devonshire has sent a second payment completing his 
princely subscription of £250. 

Meanwhile, the bore had reached 180 feet, still in gypsum. It was visited 
on March 22nd by Messrs. Topley and Etheridge, who were much pleased, and 
who (having noticed a proportion of grains of sand among the washings of the 
dtbris) anticipated that on the following day a new stratum would be dis- 
covered. A fortnight's ominous silence followed* A letter of enquiry to Mr. 
Bosworth elicited the response that " he had tried the new chisel, and that it, 
like the other tools, had broken in the bore ; that, in addition to this difficulty, 
the extractor had been dropped in frying to get out the broken tool" Mr* 
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Bosworth got up the extractor • but the chisel (which had broken short and lay 
across the bore) involved another two days of arduous anxiety ere a clearance 
could be effected ; and poor Mr. Bosworth writes — " It is very discouraging ; I 
begin to think I shall never have the pleasure of writing to you a letter that 
can give either of us any satisfaction. " One of the objects contemplated in- 
volved the test for subterranean temperature ; and Professor Everett, of Belfast, 
wrote at this juncture advising that the experiment should be made without 
further delay ; and he sent one of the new thermometers (designed by Professor 
Phillips, of Oxford, and made by Messrs. Negretii and Zamba) for the purpose. 
Mr. Bosworth continues — "This unfortunate accident gave me ample oppor- 
tunity to test the thermometer, which appears to do its work well, and to give 
reliable results. " Carefully conducted experiments showed the well and brook 
water at 51°, and 20 hours in the bore at 168 feet showed 68 J°. 

Another fortnight passed away (making three weeks in all), expenses being 
largely incurred, and not one foot of progress had been made. The position of 
your Hon. Sec. thereby became involved in such serious responsibility that he 
determined to summon the Central Committee ; and to be guided entirely by 
their advice ; for he dreaded lest some over-zealous subscriber should charge 
him with attempting to obtain money on false pretences if, on the plea that 
money had been promised to carry on the bore to 1,500 feet, he were to ask 
that the promise should be fufilled by the payment of the subscription, when, in 
truth, the last three weeks' experience seemed to suggest that further progress 
was entirely barred. 

It is the prerogative of modern science not only not to be deterred by diffi- 
culty, but to look with laudable unbelief at the facts every time the word — 
"Impossible ! " ispronounced. It believes (as Professor John Kuskin eloquently 
asserts) "that all things are possible to well directed labour, M while it 

reverently acknowledges that it can only 

conquer 
B y obeying Nature's powers. 

To I. R. Capron, Esq., F.G.S., of Guildford, belongs the credit of first 
suggesting the idea that it might be practicable to extract tools and pieces of 
broken steel by application of an electro-galvanic magnet. The idea was im- 
immediatly referred to Professor John Tyndall,P.R.S., who most promptly and 
cordially gave his opinion that the project was feasible, recommending Messrs. 
Tisley and Spiller as mechanicans, and promising to give further assistance and 
advice, if requisite. A most ingenious and novel application of the well-known 
principle was designed, and there is no reasonable doubt whatever but what it 
would succeed if the machine were made and properly applied. Why, then, has 
this course not been adopted ? For the following reasons : — 

I. — The exchequer was empty. 

II. — The cost was serious. 
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III,— The committee had been summoned on the general position of 
affairs, and to their decision it was referred. 

By kind permission of Professor Ramsay, who presided, the following 
members of the committee met in Jermyn street, on Friday, 25th April— Sir 
Philip Egerton, Bart, M.P., R. Godwin- Austin, F.R.S., Joseph Prestwieh, 
F.R.S., John Evans, F.R.S., ttobert Etheridge, F.R.S., H. Woodward, 
F.G.S., H. Bristow, F.G.S., John Hawkshaw, C.E., Esqrs., and Mr. Willett. 
S. Owens, Esq., andS. Beckles, Esq., F.R.S., were added to the committee. 
The report of the boring operations since March 15th was made; the finance 
report was received; the treasurer was authorised and directed to collect the 
second £1,000 promised in furtherance of the Sub-Wealden project ; 
and the existing arrangements with Mr. Bosworth, the engineer, were 
discussed, relative to the rate of progress made and the expenditure 
incurred. Sir Philip Egerton, Bart, bore testimony to the satisfactory nature 
of Mr. Bosworth's workin a deep boring in Cheshire, It was proposed by John 
Hawkshaw, Esq., seconded by J. Prestwieh, Esq., that it was desirable that 
the work should henceforth be carried on by contract, and that tenders be ob- 
tained from Mr. Bosworth, from the Diamond Boring Company, and, if possible, 
from Mr. Docwra, Messrs. Amos and Easton, &c. This resolution having been 
adopted, it was considered by the Committee inexpedient to incur the expense 
of the galvano-magnet. The cores produced were pronounced most satisfactory, 
and, with respect to the fears of the Hon. Sec., Mr* Hawkshaw considered 
" that he had cried out before he was hurt." The Hon. Sea heard this with 
satisfaction, remarking " that it was of no use to cry out afterwards." 

On Saturday, April 26th, a series of the cores was exhibited by Robert 
Etheridge, Esq., F.R.S., and Mr. Willett, at the Soiree of the Royal Society 
in Burlington House, where they attracted a considerable amount of attentive 
interest The machinery of the Diamond Boring Company was also exhibited 
with specimens of the cores produced by that process, which are most 
admirable (for the diameter), and resemble a long round ruler. The attendant 
paid us the compliment, after examination of our specimens, to remark, "I 
wish we could produce cores like those ; we hope to do so, however, in time." 
A savant remarked, after inquiry as to the depth and modus operandi of extract- 
ing tools, "I could puzzle you if I were to drop an 181b shot down the hole- 
that would stop you altogether." " It need not stop us a day," was the reply. 
" Why, how could you get it out ?" " That would be no difficulty. I should 
draw it with a galvano-magnet." He paused, "That might do it," he said, "I 
never thought of that" The Royal Society, having contributed to our funds, 
will, it is to be hoped, on being satisfied that we are thus advancing the true 
cause of practical science, be induced to grant us another and a larger contri- 
bution, should it be found requisite to apply to them. An encouraging letter 
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was received from C. B. Vignoles, Esq., O.E., stating that he had inspeoted with 
great interest the cores exhibited at the Royal Society's Soiree, and sending a 
donation of £10. 

Bat to revert more immediately to the account of the work we have in hand. 
It should have been stated in the report of the committee meeting of April 25th 
that Mr. Bosworth was directed to continue the works as heretofore, pro tern. ; 
and soon afterwards he reported that all obstructions had been removed ; and 
that the work was progressing favourably ; and that the last gypsum was passed 
through, and a band of ash-grey sandstone, interspersed with large nodules 
of chert, was reached. The water in the bore sank immediately 40 feet ; 
and the well which had hitherto supplied the engine ran dry. Some con- 
siderable delay was caused by the necessity of supplying the engine 
from the stream below in pails by hand labour, and we were com* 
polled to revert to the plan originally proposed (and for which reason 
the spot chosen was at first selected, viz., of drawing our supply direct 
from the stream through a tube fixed for the purpose. This plan is now working 
satisfactorily. On May 23rd, the committee reassembled to consider the 
tenders for continuing the work by contract. Three parties competed. One 
estimate, to carry the bore to 1,500 feet for over £5,000, was perforce declined 
on financial grounds. The attention of the Committee was most earnestly given 
to the remaining alternatives of starting afresh and adopting the admirably 
rapid process of the Diamond Boring Company, or accepting the tender of 
Mr. Bosworth to continue the bore at the diameter of 9 inches from its present 
depth of 213 feet to a depth of 413 feet for the sum of £190. After mature 
deliberation, the latter method seemed most desirable ; as, although much 
slower, experience has proved that by it a depth of nearly 1,500 feet has already 
been reached, whereas there is not on record any instance of 1,000 feet having 
yet been reached by the former process. The large expenditure which had 
been already made in plant and machinery for Mr. Bosworth's plan also added 
weight to the motives which actuated the committee in this decision. Our best 
thanks are due, amongst many others, to Professor Rupert Jones, F.G.S., for 
his kind and ready assistance in examining the cores microscopically for their 
fossil contents. 

In conclusion, our work cannot be said to have been needless or futile. It 
is something to have come upon a bed of gypsum of nearly 50 feet in thickness, 
and in many parts of absolute purity, within 200 feet of the surface. Professor 
Ramsay states, " No such beds have hitherto been discovered in Europe ;" and 
Mr. Etheridge remarked that, in his opinion, " this is the most remarkable 
geological discovery that has been made in England for twenty years." The 
supposition that salt beds might also be near has been hitherto negatived, for 
through the kindness of W. H. Smith, Esq. (one of the Committee, appointed 
by the Brighton Natural History Society for the chemical examination of any 
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substances obtained by the Exploration), water taken from the base of the bore 
is, by analysis, shown to contain not more than 2 grain per gallon. The sand- 
stone we are now perforating (which is silioious enough to scratch glass, and 
which cuts the steel chisel as a file would soft iron) has rendered a change 
of tools necessary. It is suspected that this stratum may prove the dividing 
horizon between the Furbeck and Portland series, and we hope ere long to 
exhibit specimens of characteristic Portland fossils ; or, what would be better 
still, fossils from some subjacent strata. By the adoption of the system of 
contract, our expenses for the next few months cannot be very large, while by 
the prompt fulfilment of the generous promises of our numerous subscribers, as 
will be seen by reference to the following list, all anxiety for the present has 
been removed from the mind of the Treasurer. To save disappointment to 
every one interested in the work itself, and desiring to visit Netherfield, 
notice is given that admission to the works is not permitted without an order, 
to be obtained only from the Honorary Secretary ; and orders will not be issued 
except to subscribers, as it is manifestly unjust that parties equally well able to 
afford it, should, without subscription, obtain prior information to subscribers 
themselves. Frequent trespassing in the woods disturbs the game, and would 
be also an unnecessary annoyance to the proprietor, J. C. Mappin, Esq., who 
has so liberally assisted us by a lease and subscription and uniform hospitality 
to the Hon. Sec. 

" Two Thousand Feet ; or Palaeozoic Strata," is our motto, and fresh 
promises for the third thousand pounds will be most thankfully received. 
Every subscription is paid, into the Bank in the name of the subscriber, and ail 
payments are made by banker's cheque, so that the bank account iB virtually 
the cash account of the undertaking. 

This report has been further delayed in transmission from the compulsory 
rest enjoined on the Hon. Sec., by his medical attendant The correspondence 
grows with the growth of the number of the subscribers ; clerical and other 
errors are admitted, regretted, and will be avoided for the future as far as 
possible ; to curtail the printing expenses several errata of minor importance 
have been intentionally preserved in until the old stock of reports shall have 
become exhausted ;— the encouragement has been great and beyond all 
expectation, the complaints very few, and those, for the most part, readily 
satisfied Let it be remembered that " it is much easier to find fault than to 
do better." I have done, and will continue to do, my best for ultimate 
success ; but if, among all the circle of our supporters or our critics, there 
Bhould be anyone desirous of relieving me of my task, it will be most cheerfully 
and readily relinquished into his hands. 

HENRY WILLETT, 

Honorary Secretary. 
H. J. Inrau), "Sussex Daily News" Office, 64, North Street, Brighton. 
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SUB-WEALDEN EXPLOBATION. 



FOURTH QUARTERLY REPORT. 



AENOLD HOUSE, BRIGHTON, 

September 9th, 1873. 

"How about the black diamonds?" "Well, have you found coal yet?" "I 
suppose we soon shall have coals cheaper now?" These are some of the questions 
with which, after the accustomed salutations, the Hon. Sec. is constantly greeted. 
They are a proof of the difficulty of counteracting a popular impression when once 
it has taken root extensively. For the fourth time, therefore, and in completing 
the last quarterly number of the first year's proceedings of the " Sub-Wealden 
Exploration," it must be again asserted — we are not searching for coal. 

The proceedings of the past quarter (although we have made no important dis- 
covery) are happily free from much excitement in the line of disaster or accident. 
This is no small matter for congratulation, after the opinion expressed by M. Dm, 
at the Meeting of Mechanical Engineers at Paris, in 1867, that " his own experience 
of boring had been that, owing to the difficulties attending the operation, the 
occurrence of delays from accidents was the i*ule, while the regular working of the 
machinery was the exception" 

The facts and principles elicited at the meeting above referred to throw so much 
light on boring operations in general, and on our own project in particular, that it 
has been thought well (for the information of our subscribers) to make somewhat 
lengthy extracts from the report in question* : — 

Page 178 " A'bore hole of 3£ inches in diameter has been successfully completed 
by the writer (M. Dru) with the reaction tool to a depth of 750 feet." 

Page 180 " In boring through chalk, as in the case of the deep wells in the Paris 
basin, fig. 34, plate 47, the hole is first made of about half the final diameter for 60 
to 90 feet depth, and it is then enlarged to the full diameter by using a larger tool. 
This is done for convenience of working, for if the whole area were acted upon at 
once, it would involve crushing all the flints in the chalk ; but, by putting a scoop 
in the advanced hole, the flints that are detached during the working of the second 
larger tool are received in the scoop and removed by it, without getting broken by 
the tool." 

Page 180 "The resistance experienced in boring through different strata is very 
various, and some rocks passed through are so hard that with 12,000 blows per day 
of a boring tool weighing nearly 10 cwt., with 19 inches height of fall, the bore-hole 
was advanced only 3 to 4 inches per day. As the opposite case, strata of running 
sand have been met with so wet that a slight movement of the rod at the bottom of 
the hole was sufficient to make the sand rise 30 to 40 feet in the bore-hole. In these 
cases, the writer has adopted the Chinese method of effecting a speedy clearance, by 
means of a scoop closed by a large ball clack at the bottom, as shown in fig. 30, 
plate 46, and suspended by a rope, to which a vertical movement is given ; each time 
the scoop falls upon the sand a portion of this is forced up into the scoop, and 
retained there by the ball valve. 

Page 180 " An Artesian well is always some time in settling down to its permanent 
working state, generally one or two months, and when the water first reaches the 

* Proceedings of the Institution of Mechanical Engineers, 1867, Paris Meeting. Part III, 
published by the Institution, 81, Newall street, Birmingham. 
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surface it undergoes considerable fluctuations, being charged from time to time 
with the substances at the bottom of the bore-hole. In the 

Page 181 " Grenelle well there were fluctuations, at starting, of 300 feet in the 
height of the water. The velocity of the flow of water from the Artesian wells varies 
considerably, and the following are some examples of the delivery at the surface by 
those already completed in the Paris basin : — 

Depth of Diameter Gallons. Velocity of 

bore-hole. of bore-hole. delivered discharge 
Feet. Inches. permin. per sec. 

St. Denis, Hotel Dieu.. 262 228 28 268 

Gennevilliers 312 2 28 31 289 

Staires 266 295 176 987 

Elbeuf 492 295 66 371 - 

Paris, Grenelle 1795 374 484 1663 

Paris, Passy 1923 2756 1980 164 

Page 182 " In this case, also, the diameter of the well was going: to be increased 
to 71 inches from 47, when the total weight of the falling tool would be upwards of 
5 tons. 

Page 183 " Mr J. Lancaster enquired what was the average cost of boring any 
of the ordinary bore-holes in the Paris basin by the system described in the paper P 
M. Dru replied tha$ it was impossible to state any amount as an average of the cost, 
because the circumstances varied so much at the different wells sunk in the Paris 
basin, in regard to the thickness and hardness of the strata passed through, as well 
as the size and depth of the bore-hole, that the cost of the boring was not at all 
similar in any two cases. Thus, the cost of the two wells described in the paper as 
now in process of sinking at M. Say's works at Butte-aux-Cailles, both being on the 
southern side of Paris, would probably amount to as much as -812,000 and ,£20,000 
respectively when the wells were completed, exclusive of the tubing for lining, the 
diameters of the bore-holes being 19 inches and 47 

Page 184 " inches, and the contemplated depths 1,800 feet and 2,600 feet respec- 
tively. On the other hand, a well sunk at St. Denis, six miles north of Paris, had 
cost only £280, including the copper lining, the depth being about 260 feet and the 
diameter 4£ inches ; and at Enghien-les-bains, also about six miles north of the city, 
a boring of 9£ inches diameter had been sunk to a depth of 82 feet for only .£12, the 
first water-bearing stratum being reached at a depth of onlv 20 to 23 feet. In this 
case, the well was lined with 2$ -inch thicknesses of wood, reducing the internal 
diameter to five inches, and a wood lining was sometimes preferred to wrought-irou 
or cast-ir.on tubing, according to the nature of the ground passed through. Mr J. 
Lancaster remarked that in boring for coal, a bore-hole of three inches diameter had 
been put down in Nottinghamshire, with which he had been connected, and it had 
been carried to a depth of 1,050 feet, at a cost of £3,000. In another bore-hole of 
three inches diameter that he had sunk lately for coal, near Wigan, and had carried 
to a depth of 1,200 feet, he had found the cost of sinking to be about £100 for the 
first 300 feet, £400 for the second, £1,600 for the third, and £3,200 for the last 
300 feet, making a total cost of £5,300 for the whole depth of 1,200 feet. 

" Mr C. Cochrane suggested that the amount of the working expenses per day, in 
boring by the system described in the paper, would afford the means of estimating 
the cost of a bore-hole of any depth, according to the hardness of the Btrata to be 
passed through and the consequent rate of progress per day. It appeared from the 
paper that, in boring through very hard rock, the progress had been only three or 
four inches per day ; and, no doubt, the rate of progress was pretty well ascertained 
in the case of other materials also. 

" M. Dru said that the cost of boring through any particular stratum, such as 
sand, or clay, or granite, could, of course, be given approximately ; but even then 
such statements were frequently invalidated altogether by the delays consequent 
upon breakages ; and, in some instances, his own experience of boring had been that, 
owing to the difficulties attending the operation, the occurrence of delays from 
accidents was the rule, while the regular working of the machinery was the excep- 
tion. He exhibited specimens of the different modifications of boring tools which 
he had found most efficacious for passing through the different strata met with in the 
Paris basin ; and explained that, although the chisel-shaped tools described in the 
paper were the form principally employed, he considered it would be a mistake to 
attempt to use any one form of tool exclusively for all descriptions of ground. For 
passing through granite or any other primary rock, a percussive action was indis- 
pensable, and the force of the blow was required to be concentrated upon a small 
extent of cutting edge, in order to produce any effect by the blow ; but in softer 
ground a greater number of cutting chisels were used in the falling tool. 
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Page 186 " Hi. Dm replied to Mr Mather, that, as long ago as 1842, ropes had 
been used in France for boring purposes, but they had not been found to answer in 
boring through clay, because the tool got choked and stuck fast, and the rope broke, 
leaving the tool imbedded at the bottom of the bore-hole; it was then necessary 
to have recourse to rods for raising the boring tool, and he, therefore, preferred to 
use rods in the first instance. 

Page 189 "Mr R. Mallet remarked tLat one of the most serious difficulties 
which could be encountered in boring, was where an inclined surface of hard rock 
was met with, intersecting the boring at a Terr considerable inclination. In the 
case of a boring executed at Ibbenbaren, in Westphalia, a large block of red hoematite 
mixed with quartz was encountered, imbedded in marl, which met the boring tool at 
an inclination of as much as about 70° from tbe horizontal. This proved a tery 
serious barrier to the progress of the hole ; for although tbe length of the guided 
part of tbe tool was about 8 feet, while the diameter of tbe hole was only a few 
inches, the tool could not be kept straight, but was turned aside, and the hole con- 
sequently became cavernous and crooked at that part. He enquired how such a 
difficulty as this would be met in the system of boring described m the paper ? 

" M. Dru exhibited a specimen of the tool that was used in the case of meeting 
with a surface of very hard rock, at a considerable inclination to the bore-hole, the 
cutters being fixed in a circle all round the edge of the tool, instead of in a single 
diameter line; tbe length of the tool was also considerably increased in that in- 
stance, as compared with the tools used for ordinary work, so that it was guided for 
a length of as much as 20 feet. He stated that he used this tool in all cases where, 
from any cause, the hole was found to be going crooked ; and he had even succeeded 
by this means in straightening a hole that had previously been bored crooked. The 
cutting action of this tool was all round its edge ; and, therefore, in meeting with an 
inclined hard surface, as there was nothing to cut on the lower side, tbe force of the 
blow was brought to bear on the upper side alone, until an entrance was effected into 
the hard rock in a true straight line with the upper part of the hole." 

The conclusions to be drawn from the foregoing extracts confirm the strong opinion 
expressed from the beginning by the Engineer and the Hon. Sec, that so large a 
diameter as 9 inches was needless for the objects contemplated, and that its adoption 
must involve sad delay and (what is of much more importance in an undertaking 
for purely scientific purposes, supported entirely by voluntary contributions, with , 
no hope of reward but the discovery of new facts) enormous increase in expense. It 
is one of the unavoidable evils attached to the conduct of a work like this by a com- 
mittee, that responsibility and control become divorced, and that in our case, while 
the whole pecuniary responsibility rests on your Hon. Sec., the control of the ex- 
penditure has been removed from him by the resolution of the committee insisting 
on so large a diameter as 9 inches. It is not too much to assert that, had the 
Engineer's recommendation (as to diameter) been originally adopted, we should have 
been able to announce that we had explored 450 feet instead of 300 only. This con- 
clusion would be most disheartening were it not for the alleviation and comfort of 
knowing that our generous subscribers cannot fail to appreciate the kind willingness 
of so many eminent men of science to act on our committee at all, strengthened by 
tbe conviction that the impatience of the Hon. Sec. to get on faster might have im- 
perilled the success of attaining the ultimate depth to which it may be found 
necessary to extend the bore ere Palaoeozoic rocks be reached, and the Hon. Sec. 
would be sadly wanting in trust (after the munificent response made to the appeals 
for support) if he were to allow the doubt to bo entertained that (so long as tbe work 
is fairly prosecuted and tbe whole truth stated) the effort would be allowed to fail 
for the want of funds. His gratitude to the subscribers at any rate takes that form 
which has been defined as "a lively anticipation of future benefits." 

It has been suggested by some of our well-wishers that, bearing in mind the large 
sum of money expended, we should have done better had we adopted the ordinary 
principle in use in common well digging ; others have advised the rope system of 
Messrs Mather and Piatt ; while the Diamond Boring Company has many influential 
advocates. It would be invidious and highly improper for us to throw suspicion upon, 
or to imply any doubt of, the excellence of the methods employed by other parties 
for other bores. The extracts above quoted prove that no two bores are alike, that 
what is effectual for one object would be certain failure under varied conditions. 
All that we have to do is to convince our supporters that most patient and anxious 
consideration has been given to the subject, and that to the best of their unbiassed 
judgment, that system has been selected which seems to promise final success at the 
least cost. We may be permitted to remark in further justification that sinking by 
manual labour not only presented great difficulties on account of the water, but that 
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on the score of cost its probable result would have been absolutely ruinous. The 
well at the New Brighton and Hove Gas Works, for the very moderate depth of 50 
feet, cost one guinea per inch, while our present contract is being prosecuted to a 
depth of over 400 feet at under £1 per foot. The rope system, doubtless, is most 
valuable for very large diameters at depths not exceeding 1,000 feet. The principle 
of the Diamond Boring Company is unrivalled for small diameters in hard rocks to 
about the same conditions of distance. Our problem is to obtain cores sufficiently 
large as to leave no manner of doubt on the nature of the strata passed through to 
a possible depth calculated variously at from 700 to 2,000 feet ; and it is some satis- 
faction to be enabled to state that no such cores have by any other instrument, or 
any other system hitherto in use, been brought to the surface as those exhibited and 
extracted by the new trifid tool suggested by your Hon. Sec. The experience of the 
past twelve months has proved that it is absolutely essential to use tools of various 
form and design, specially adapted to varied strata to be perforated. The Engineer, 
J. A. Bosworth, Esq., has just designed a new tool of an entirely novel form which 

Sromises excellent results, and which would have already been in use had not special 
ifficulties retarded its construction. 

At the end of June, the work of the boring progressed so slowly that the Hon. Sec. 
determined to spend his holiday in its immediate vicinity, and through the kindness 
of the Rev. T. Partington, was enabled to remain at the Netherfield Vicarage for a 
month. 

The bore had only been increased in depth 6 inches during the week ending July 
5th, a subsidence of the surface having taken place, necessitating the re-bedding of 
the driving gear over the bore-hole.' The ponderous beam had been sprung and 
spliced, but it had again given way, and threatened to snap with every stroke of the 
drilling tool. The depth reached at this date was 242 feet. The following journal 
extracts will probably convey the best idea of the difficulties we have to overcome. 

July 9th. — 10 inches drilled in sandstone. 

July 10th. — Mr Bosworth arrived. Occupied all day in strengthening beam. 
Thermometer placed in the well. 

July 11th.— At the boring at 6 a.m. Broke thermometer in extracting. 3 drillings 
made this day=22 inches. 

July 12th. — Coal getting short. Carmen refuse to bring coal till the road was 
• repaired. 2 drillings=14 inches. 

July 14th. — Two drillings with T chisel=ll inches only. Repairs of road com- 
menced. 

July 15th. — Hardly coal enough to last the day. Drove to Battle to urge a small 
supply. 2 drillings=ll inches. 

July 16th.— Coal and coke arrived. Stratum softer and not so sandy. Trifid tool 
made a drilling of 1 foot and brought up a good core. All tools much worn by sand- 
stone, and required re-setting. 

July 17th. — Engineer arrived. Mud-augur met with so much resistance in breaking 
off the solid core that the rods were torn asunder at a joint. 120 feet of rod lifted. 
Extractor lowered, and remaining portion, viz., 130 feet drawn up ; the whole opera- 
tion occupying less than half-an-hour. T chisel forged J of an inch too wide. One 
hour's work lost in consequence. Consulted with Engineer on a new form of drilling 
tool. Authorised him to have it made so that, when completed, the diameter of the 
bore should be reduced to 6£ inches. Two hours spent in breaking up and examining 
the dSbris. Discovered remains of two small crustaceans. 

July lQth.— Three drillings, one of 14 inches, making altogether 22 inches this 
day. Debris nearly black, with less sand, very sulphureous. Can this be Kimmeridge 
clay? 

July 19th. — Two feet drilled and extracted to-day. 

July 22nd. — About 18 inches in 2 drillings. 

July 24th.— About 2 feet drilled thi3 day. Timber for new beam arrived, and 
engineer set it out. 

July 25th. — 15 inches in 2 drillings. 

July 26th. — 16 inches in 2 drillings. 

July 28th.— One foot 10 inches in 2 drillings. Works visited by Messrs Cooke, 
R.A., Paddon, and R. A. Bevan ; who were ail pleased with the working of the men 
and the machinery. 

July 29th.— New beam fixed. 10 inches drilled. Implements sketched by E. W. 
Cooke, B.A. 

July 30th.— New beam works well. 1 foot 4 inches in 2 drillings. 

July 31st.— Two hours drilling half-an-iuch. Augur brought up large pieces of 
chert. 
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August 1st. — Tools all rapidly blunted by chert. Only 2 small drillings of about 5 
inches each done to-day. More chert. Total depth 272 feet. New thermometer 
put into well at 60°. Query— Can this be right ? 

August 2nd.— Visited works at 6 a.m. Drew up thermometer, which shewed 62°. 
About 11 a.m. received message that in extracting T chisel it had stuck in the 
bore about 70 feet from the bottom. Worked for two hours endeavouring to move 
it, but it resisted all efforts. Telegraphed for Mr Bos worth. 

August 4th. — Engineer arrived, and after two hours the obstruction was removed 
by an ingenious series of upward blows by the cam. This could not have been done 
with the old beam. Total depth, 274 feet. In sulphureous black shale bedded 
horizontally. 

The actual work done since the last quarterly report may be summed up very 
briefly. We have excavated 72 feet (290 in all), at a diameter of 9 inches, of 
calcareous sand stone, containing but few traces of fossils, and these consisting of 
indistinct vegetable impressions and imperfect remains of crustaceans, but not one 
characteristic shell. Tne upper portion of this newly-discovered range contains a 
much larger proportion of siliceous matter in the form of sand, than the lower and 
last "reached portion. It is pale in colour, and less sulphureous. The last material 
reached consists almost entirely of argallacious matter containing varying admix- 
tures of iron, lime, and sulphur. 

It has been observed that as the base is approached of those cretaceous beds where 
the chalk passes through the marl into the gault the same features are presented 
of increasing depth of colour and larger proportion of clay ; and we are,' therefore, 
sanguine that we are on the verge of a fresh discovery. 

A report (by W. Topley, Esq., F.G.S.) of the Committee appointed by the British 
Association last year will be published about the same time as this appears. It will 
be a resume* of the year's work. He, of all others, is best competent to form an 
opinion of its geological aspect, from the special attention given by him to the 
Wealden area. We are much indebted to Mr Topley for this report ; and our best 
thanks are also due to him, and to all others who like him have taken so lively an 
interest in our work, and to whose kind aid we owe our existence. Sir Francis 
Goldsmid's large donation of £100 was (by some unaccountable neglect) omitted 
from special grateful mention. Special thanks are also due to E. W. Cooke, Esq., 
R.A., for his kindness in not only subscribing, but in visiting the site and sketching 
the shed and the machinery. A list is appended of the few fresh subscribers, to 
whom and to our old subscribers, one and all, we offer our cordial thanks. 

Great interest having been excited by the unexpected discovery of gypsum beds in 
Sussex, I append some valuable remarks, by my friend, Professor A. H. Church, 
F.C.S., of the Agricultural College, Cirencester, upon the chemical causes of the 
varied colours of the Forest Marble.* These remarks may suggest some natural 
causes whereby we may account for the presence of the gypsum formation : — 

" Whenever the bands of limestone are either fissured or exposed near the surface, 
it will be noticed that the blocks are not only detached from one another, but present 
the same difference in colour noticed by the author in the detached blocks of the 
forest marble of the Great Oolite of Gloucestershire, viz., the exterior is of a light 
buff tint, while the central portion is of a dark bluish-grey. On this apparently 
trivial circumstance he remarks, 'it is probable that upon minute and apparently 
insignificant peculiarities of composition very important geological chanaes may 
depend.* Continued experiment and careful analysis show that not only does the 
dark bluish stone contain a much larger proportion of total sulphur than the light 
coloured portion but that also the greater part of this sulphur occurs in the form 
of the insoluble bisulphide of iron or iron pyrites. The assumption is that the whole 
stone was once of the dark kind, of which the density is greater ; that the expan- 
sion caused by the oxidation (and consequent gain in weight of the oxidizible iron 
pyrites) has been more than counterbalanced by the loss of one of the products 
(arising from the solvent action of water), viz., the sulphate of calcium, which is 
contained in comparatively minute proportions in the light-coloured stone." 

The conclusions drawn are that "iron pyrites is the coloring matter of the dark 
blue stone, and that the paler brown or buff tint of the outer part is due to the ferric 
oxide which remains after the sulphur has been removed during the oxidation of the 
pyrites by the action of water containing air, and consequently oxygen in solution. 
The sulphur having been removed in the form of sulphate of lime, a salt of which 1 
part requires but 420 parts of water for its solution, may have been deposited from 

* Journal Chem, Soo., 1895, (2), ii. p. 

Digitized by CjOOQIC 



6 

sack a solution on the subsequent evaporation of the water as a gypsum bed." It 
should be noted that the Gloucester forest marble resembles the Sussex Purbecka in 
containing lipnite and distinct crystal of iron pyrites, and that the brassy colour of 
the pyrites gives place to a bluish grey on pulverization in the presence of chalk or 
other white basis. 

Another curious chemical change in these beds is noticeable in some of the bands 
of shale, in which, within a short distance of one another, crowded layers of the 
small common bivalve (Cyrcena), pass gradually but perceptibly through various 
degrees of effacement in form, till they appear to have been converted into impure 
denticular crystals of carbonate of lime. If this be so, it is another link in the chain 
of traceable variation in the forms which the compound of the earthy base (calcium) 
take in alternating between those which are purely mineral and those which obviously 
retain the structural character impressed upon the material bjr animal life. 

We have already extended our usual limits ; but we must include the Treasurer's 
report. The expenditure has much exceeded the estimate, but thanks to the generous 
devotion of our subscribers, we have paid our way and have a balance in hand. No 
fresh appeals have been made for help, as our daily needs have been more than 
supplied. It would be foolish to shut our eyes, however, to the fact that large addi- 
tional subscriptions will, in all probability, be needed before the problem, " what 
underlies the Wealden ?" has been completely solved. Fresh conditional promises to 
complete the third instalment of .£1,000 are now respectfully but earnestly requested. 

HENRY WILLETT, 

Honorary Secretary. 



SUBSCRIPTIONS REFERRED TO. 

SUBSCRIPTIONS RECEIVED SINCE LAST REPORT. 

£ s. rf. 

Carter, T., Esq., Battle 10 

Church, Professor A., Cirencester 5 

Cooke, E.W., Esq., R. A.., F.R.S., Groomsbridge, Sussex 5 

Ducie, The Right Hon. the Earl of, 2nd don 5 

Esmeade, G. M., Esq 5 

Etheridge, Robt., Esq 5 

Flowers, J., Esq., The late 5 

Maxwell, W. H.. Esq., C.E., Hove 110 

Moore, J. Carrick, Esq., 2nd don 5 

Noble, I., Esq., Westbourne terrace 10 

Owens, S., Esq., Whitefriars, 2nd don 5 5 

Phene, J. S., Carlton terrace 5 

Teissier, The Baron de, 17, Vernon terrace, 2nd don 5 

SUBSCRIPTIONS TO THE ^63,000 FUND. 

£ s. d. 

Subscriptions already promised 155 

Carpenter, Charles, Esq. 5 

Ducie, The Earl of , paid 5 

Billetter, Henry, Esq., Barcombe 5 

Owens, S., Esq., Whitefriars, paid 5 5 
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ADDENDUM. 



On Monday, Sept. 15th, the day before the Meeting of the British Association at 
Bradford, a visit was made to Netherfield, that the latest information might be 
reported. Three hundred feet had* now been reached. The last cores contained 
traces of gypsum and well-defined fossil shells. On referring to the journal in August 
the question is asked— Can this be Kimmeridge clay ? The following letter received 
. from Professor Phillips will be read with great interest : — 

" Oxford, 26th September, 1873. 

" My Dear Sir, — The shells in the lowest beds of the boring are marine ; they 
are Lingula? (and others) ; the Lingula is L. ovalis, and that is found in our 
Kimmeridge clay of Shotover Hill. We are below the Wealden already. Very 
likely no oolites, or sandy rocks, may be met with till we touch the unknown 
Palaeozoics. 

" Yours, &c, JOHN PHILLIPS. 

" I send a few words to the ' Athenaeum/ &c." 

The report read at Bradford elicited considerable interest. Sir J. Hawkshaw 
thought it just as well to say at once that " we were looking for coal, we might not 
find it, it was not to be expected that every search should be successful ; but that, 
undoubtedly, valuable information on the subject would be forthcoming." 

The Committee of Recommendations renewed the annual grant of .£25. 

In concluding with an extract from Prof. Phillips' opening address to the Geological 
Section, let it be borne in mind that further aid in the form of subscriptions will be 
needed, and various forms of promises for signature are therefore appended. 

" Not to dig gypsum, not to open a new supply of salt, not to discover coal in 
Sussex, but to find out what is below the Wealden, and thus contribute to solve a 
great practical problem for London and all the South of England, have geologists 
undertaken the deep boring near Hastings. What is below the Wealden ? Do the 
Oolitic rocks continue beneath it with their usual character and thickness ? or do 
they suffer that remarkable diminution which is observed in their eastward declina- 
tion through the midland counties P Do they occur at all there ? may they lie only 
in separate patches amidst older rocks? may these older rocks, continued from 
Belgium, appear at once or at no great depth below the Wealden, and bring with 
them, if not coal, some sure knowledge of the way in which the great subterranean 
anticlinal passes from .the Bhineland through Belgium to Somerset, South Wales, and 
Ireland P Such an experiment must not be allowed to come to a premature end." 



September 30th, 1873. 



Digitized by VjOOQ IC 






SUB-WEAIDEN EXPLORATION. 



FIFTH QUARTERLY REPORT. 



By the kind permission of the Proprietors of the " Graphic" we are enabled 
to head this Report with their copy of the Sketch of the Netherfield Works, kindly 
made by E. Cooke, Esq., R.A. 




THE SUB-WEALDEN EXPLORATION IN SUSSEX— BORING AT NETHERFIELD 



ABNOLD. HOUSE, BRIGHTON, 

December 22rd, 1873. 

By a somewhat strange coincidence, the close of one year, and the 
commencement of a new one, marks also the close of our first contract for 
boring, and the beginning of a new system of operations. The difficulties, 
perplexities, and hindrances attendant on boring are so great that the 
mental quality of hopeful trust is as essential to success, even as patience 
and perseverance. We have always tried to look on the bright side. 
Many of our trials have been unavoidable and common to all such work ; 
but the opinion has been gaining force that all our delays were not 
inevitable, nor all our hindrances unavoidable. 

In April last, when this conviction was growing, the Engineer (Mr 
Bosworth) received formal notice of the intention to avail ourselves of the 
clause in the original agreement, enabling us to terminate the first arrange- 
ment ; and he then became our Contractor — i.e., he agreed to continue the 
bore at his own cost on receiving a definite payment for the next 100 
feet. At the end of this contract, neither party were bound to renew it. 

When this contract was subject to daily inspection (in July last), the 
increase of depth was weekly 10 to 12 feet. Since then, 3 feet has been 
above the average. This is attributable to the following causes : — 

I. The unnecessarily wide diameter of the bore. 

lit The use of tools deficient in number and quality. 
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m. The inefficiency of inspection, Ac., arising from the great distance 
at which the contractor resides, and his increasing inability to 
give the necessary time and attention. 

The drill of novel design, which was talked about four months ago, and 
which was to do better work, has never arrived, and, in reply to letters of 
remonstrance, the contractor replies, " I lose money, credit, and patience 
and the sooner I am relieved of it the better." 

It waa now evident that some effort must be made towards a better 
state of things. On applying to Messrs Mather and Piatt for the loan of 
one of their 9in rope machines, we were informed that it could not be had ; 
bnt we were advised by them to hire a large machine and' to begin de novo 
at a diameter of 18in. 

Meanwhile, we were drilling hardly 2ft a week, and Mr Bosworth 
notified that it was now become necessary to line the whole bore with iron 
tubes. Here was a fresh trouble which placed us in this dilemma :— 

I. We must either order new 9in tubes which (exclusive of carriage and 

fixing) would cost over £1 a foot, i.e. would involve delay and 
the expenditure of J6350, and then we should be no deeper ; or, 

II. We must attempt to line a 9in bore with the old 6in pipes (originally 

purchased when we supposed this would have been the diameter 

adopted). 
This latter alteration would have involved great risk of fracturing these 
pipes when placed in a bore so much too large. Almost in despair, the 
Diamond Boring Company seemed our onW resource, and, on November 
2nd, Major Beaumont, M.P. (the Managing Director), inspected the works 
at Netherfield with your Hon. Sec. Three objections to this Company's 
method of boring have been hitherto urged : — 

I. The very small diameter rendered the cores hardly sufficient to 

identify strata. 

II. Sometimes, in soft strata, the cores entirely disappeared. 

III. No deep boring had hitherto been completed, owing to the deficient 

power in the tubular rods to stand strain at great depths, and 

especially in soft strata. 
It was stated, however, that great improvements had recently been made 
in the machinery and modus operandi, and that 

I. Larger cores could now be successfully cut. 

II. They could be drawn whole, and by regulating the supply of water, 

only requisite debris need be washed out. 

III. Borings, to our contemplated depth, bad been effected in America. 
A radical change being, therefore, not only requisite but attainable, your 
Hon. Sec. determined to summon the Committee and to tender his resigna- 
tion unless a smaller diameter were adopted. 

The committee met in Jermyn street (by kind permission of Professor 
Bam say) on Tuesday, November 4th, at three o'clock. Professor Ramsay 
presided, and there were present, Sir John Hawkshaw, Mr Thomas 
Hawksley, C.E., Professor Rupert Jon«s, Mr H. Bristow, P.G.S., Mr R. 
Etheridge (Hon. Sec), Mr R. God win- Austen, Mr S. Owens, Mr John 
Evans, F.R.S., and Mr Henry Willett (Hon. Sec.) 

Mr Henry Willett reported the completion of Mr Bosworth's 
tender at a depth of 311 feet, at a full diameter of 9 inches, and that 
lately, while the contractor had received only £1 per foot, the work 
had actually cost over £5 per foot. Mr Willett then said he should 
tender his resignation unless the committee would consent to an imme- 
diate reduction of the diameter. 

After considerable discussion, it was moved by Sir John Hawkshaw, 
seconded by Mr John Evans, F.R.S., and carried unanimously, that the 
diameter of the bore should be forthwith diminished. 

Mr Bosworth attended, and made an offer for lining the existing bore 
with the pipes already purchased by the Committee for that purpose, 
including 90 feet of additional new pipe required, haying an internal 
diameter of 5 inches, for JE55. Mr Bosworth also offered (at this re- 
duced diameter) to bore an additional 100 feet for JB100, but declined to 
pledge himself as to the time that would be occupied in the work. 

Major Beaumont, M.P., attended on behalf of the Diamond Bock- 
Boring Company, and handed in a tender, as follows . — 

" The Diamond Rock Boring Company, Limited, 

" 2, Westminster Chambers, Victoria street, S.W., 
" London, November 1, 1873. 
" Henry Willett, Esq. 

" Dear Sir,— We are willing to continue the Sub-Wealden Boring on 
the following terms :— A payment of «£2 per foot for every foot bored 
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until a total depth of 1,000 feet from the surface is reached. This pay- 
ment to include preparation of the hole and all costs. This Company to 
hare the use of the Committee's plant as it stands on the grouna. The 
Committee to have the option of terminating the contract whenever they 
please, bat in the event of their doing so before a total depth from the 
sarfaoe of 600 feet shall have been reached, they shall pay to this Com- 
pany, over and above such sum as may be dne for the depth bored, £200. 
On completion of the work, this Company will be willing to take the 
Committee's engine, if they wish it for £100. I may remark that, in 
my opinion, the plant and general appliances appear to be in good 
condition. The hole is perfectly true, clear to the Dot torn, and in good 
order ; and I anticipate no difficulty in putting down the lining tubes 
necessary to enable the Diamond system to begin work. I should pro- 
pose lining with a double set of lining tubes to the bottom of the present 
hole, and begin boring with a crown which will give a 2-inch core — the 
boring to be continued at this size as long as practicable, after that the 
hole to be continued with a 2 J -inch crown, giving a 1-inch core. In the 
event of lining being required, the use of the two sets of lining tubes in 
the first instance will enable one set of tubes to be used below the 
present depth. If more than one set is required the whole of the lining 
tubes would have to be drawn and larger ones put down. All lining 
tubes used below the depth of the present hole would be at the expense 
of the Committee in accordance with the clause bearing on that subject 
in the usual terms and conditions under which this Company undertake 
work. So far as I can judge, however, the hole properly lined to the 
present depth, the cost of which is included in the J62 per foot, will be 
all that is required. 

"Tours truly, 

"Fbed. Beaumont." 

Mr Willett offered to become personally responsible as the contracting. 

party and promised an additional 45100 as a subscription towards the' 

amount required. 
The following subscriptions were also promised :— Sir John Hawk- 

shaw, .£50 ; Mr R. God win- Austen, £25 ; Mr John Evans, J85 for every 

additional 200 feet ; # Mr S. Owens, £10. 
It was moved by Mr S. Owens, seconded by Mr John Evans, and 

carried unanimously, that the tender of the Diamond Boring Company 

should be accepted. 
On the motion of Mr Willett, it was resolved to request Mr Bosworth 

to continue his services as consulting engineer. 

When (in the addendum to our last report) we announced that we were 
in the Kimmeridge clay, we were obviously unable to give this newly- 
discovered fact the attention it deserved. Of the fact itself, there can be 
no reasonable doubt, for, although the interesting little stranger, Lingula 
Ovalis, discovered at Bradford by Mr Peyton, was of small dimensions, 
and although some doubts as to its species were entertained by those 
who had never seen it, and although the geological range in time of the 
genus Lingula is, perhaps, the widest of any known shell, yet Professor 
Phillips has proved himself a true prophet, and we have now ample col- 
lateral testimony that the Kimmeridge clay is reached, not only by the 
discovery (also by Mr Peyton) of four other specimens of the same shell, 
but of Patella Latissima, Modiola Morrissi, and Ostrea Deltoidea as 
well ; which were pronounced unmistakeable by Mr Etheridge when com- 
pared by him with other specimens of the same shell at Jermyn street, 
and, further, are declared to be similar to specimens obtained from the 
same beds in the Boulonnais district. 

A geologist, therefore, can readily comprehend how and why so earnest 
a lover of Science as Sir Phillip Egertoa could write off iu the impulse 
of the moment : — " On the faith of the Lingula found by Mr Peyton, I 
send you another donation." This little shell was, in fact, a new con- 
firmation of the ancient continuity now severed by the Straits of Dover, 
but which our Engineers are plotting to re-establish. 

The present depth is 313 feet from the surface, and, if nothing more 
were done or attempted, that which has already been accomplished would 
have been worth all the trouble and expense, for the Sub-Wealden Ex- 
ploration has already proved — 

I. That the Ashburnham beds and the Purbecks are identical. 

II. That valuable beds of gypsum (hitherto unknown) exist in Sussex. 
IU. That the sands and limestones of the true Portland series are 

absent. 
IV. That the site chosen was the very best available, and is on the crest 
of the anticlinal, the strata running as nearly horizontal as at 
first. 
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V. The strata are not faulted, fissured, or displaced. 

VI. That the Kimmeridge clay is identical in deposit with that in the 

Boulonnais district of France. 

VII. That the Wealden estuary did formerly extend across the channel 

in an unbroken continuity. 
The importance attributed to this enterprise by Professor Phillips in th* 
Geological Section, during the last meeting of the British Association a* 
Bradford, is an additional proof (if any were needed) of the desirability of 
completing the investigation till the expected ridge of older rock is met with* 
The work is far more costly than was estimated, and your Hon. Sec. 
cannot omit to express his disappointment at the small grant (.£25 only) 
obtained from the Committee of Recommendations at the Meeting of the 
British Association at Bradford. The Brighton Meeting was, financially, 
an exceptionally good one. The Sub- Wealden Exploration was suggested 
as a fitting tribute to its visit to Sussex, and to show that its meetings were 
intended not only to record but to advance science. Gratitude, however, 
becomes us far more than complaint ; the old proverb has come true— 
" Those who have done you a kindness will be more ready to do it again, 
than one whom you have yourself obliged ;" and it is with sincere thank- 
fulness that the Treasurer is able to point to the list of additional sub- 
scriptions which accompanies this report. It seems almost invidious to 
particularize where thanks are equally due ; but it is as unexpected as it is 
welcome that we are able to state (in addition to former generous aid) the 
promise of 

<£200 from the Duke of Devonshire ; 
.£100 from Lord Leconfield ; 
.£50 from the Earl of Ashburnham ; 
J650 from the Boyal Society ; 
•625 from the Duke of Norfolk. 
By their help, and that of several new subscribers, the third sum 
of .£1,000 is now promised, and will be called in as required. 

The Diamond Company expect to bore from 50 to 150 feet a week and 
as the accounts are to be paid on the 7th of each succeeding month, and 
the Treasurer has signed the contract which makes him legally responsible 
for the amount, he will be much obliged for remittances in reply to appli- 
cations that will be sent in accordance with the conditional promises. , 
Although we are not actually boring at the present time, we are not idle, 
more than six tons of machinery have been carted to the spot, and it is 
being put together ready to begin work early in 1874. 

We have stated over and over again that this is not a commercial 
enterprise, and that we are only subordinately seeking to trace carbo- 
niferous deposits. Although we do not expect to find coal, the probability 
that it can and will yet be reached in the south-east of England is greatly 
enhanced by the discovery of strata in Sussex identical with those in the 
Boulonnais district of France. There enormous thicknesses of secondary 
strata are totally absent, and coal is found there. 

In spite of several fruitless attempts, they succeeded at last. We have 
no reason to doubt that we shall now (possibly before the issue of our next 
report) complete this investigation to the depth of 1,000 feet. 

To the Sub- Wealden exploration the year 1874 opens like its predecessors, 
giving no intimation of the events which lie in the dim future. What 
infinite mercy is there in this obscurity ! Who would attempt anything 
were he either certain of success or certain of failure ? Where would 
Hope and Trust and Duty be if all were assured? Those surely are 
happiest who can say daily — 

Something attempted, something done, 
Has earned a night's repose ; 

And thus free themselves from "anxious Self, life's cruel taskmaster." 
It is far better to bore the Wealden strata than to be a bore to one's self 
and one's friends. 

As good wishes can never be out of place, I will conclude with wishing 
all our subscribers, friends, and helpers a happy New Year. 

(Signed) HENRY WILLETT. 
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SUB-WEA1DEN EXPLORATION. 



SIXTH QUARTERLY REPORT. 



ARNOLD HOUSE, BRIGHTON, 

March 28th, 1874. 

Total Depth Attained 671 Feet. 

Total Progress in Eight Weeks 359 Feet. 

Bored Last Week 84 Feet. 

It is an intense relief to be able to record these facts. They amply justify the 
adoption of the Diamond method of Boring ; and yet, owing to its tendency to 
clog and choke the diamond crown, Kimmeridge Clay is, next to running sand, 
the most difficult and objectionable deposit for our purpose. Strange as it may 
seem, the harder the rock the more rapidly is it perforated. At 612 feet, two 
feet were bored in 10 minutes through hard bituminous shale. The weekly 
reports are as follows : — 



Week ending. 


Depth Bored. 


Total Depth. 


Core obtained, 




ft. in. 


ft. in. 


ft. in. 


February 7th 


14 6 


326 6 


3 6 


„ 14th . 


26 6 


353 


16 6 


21st . 


36 10 


389 10 


14 4 


„ 28th . 
March 7th , 


32 1 


421 11 


27 1 


60 2 * ... 


482 1 


52 4 


14th , 


57 3 


539 4 


30 


21st 


81 4 


620 8 


75 


28th 


50 4 


671 


20 



In January, 280ft of 4in steel lining tube accidentally slipped and fell 30ft, 
causing a fortnight's delay. The tube crumbled up like pasteboard, and, as the 
injured part could not be extracted, the drills were set to work and bored right 
through the mass of hard metal. The bore was quickly re-lined at a smaller 
diameter, and the only other hindrance met with has been a single instance of 
tools sticking in the hole. This was readily overcome by the patient perseverance 
of Mr Mackay (the resident-engineer in clmrge) who has been most painstaking 
and skilful, both in the direction of the work nnd in the accurate preparation and 
regular transmission of our weekly reports. The old engine-driver, John Brown, 
and his brother, have also shown intelligent aptitude in working the new machinery ; 
and the same remark applies to the men of the Royal Engineers who have been 
sent to gain experience in this system, which will doubtless (when attainable) 
supersede all other methods. Why, then, was it not employed at first in the Sub- 
Wealden Exploration ? — 

I. Because no contract could be obtained. 

II. Because we had not available funds. 

III. Because the system had not then been perfected. 

This is confirmed by Mr Gulland, who, in a letter to me dated February 17th, 
1874, says :— 

I see by to-day's Standard that Mr John Vivian, who works the machines let 
on Royalty by us to Mr Brogden, claims priority in the use of larere crowns for 
producing large-sized bores. In this I believe he is quite correct ; but, at the 
same time, neither Major Beaumont nor myself knew that he had done so when 
we started making larger crowns ; and I had never seen cores above 1 inch 
diameter until I saw those exhibited by you at Burlington House about 10 months 
ago ; and immediately after that we started making crowns up to 5 inches 
diameter. 

The drill called the " Crown " is a ring of soft steel, 3£ inches in diameter, and 
has 15 diamonds set in it round its lower edge. It revolves at a speed varying 
from 150 turns a minute in soft strata to 300 in hard rock. Water is pumped 
down the centre and, rising at the sides, conveys the ddbris in suspension to the 
surface. The diamonds are not brilliant, and have no cleavage planes. They 
come from Brazil, and are called " Carbonado." 

The old engine shows signs of weakness, and will probably be repaired, or 
replaced (by the contractors), when better work yet will be done. 

Your Hon. Sec. (finding it impossible to give the necessary time required for 
careful examination of the cores, so rapidly extracted,) applied to Professor 
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Ramsay and to H. W. Bristow, Esq., for the assistance of W. Topley, Esq., F.G.S., 
of the Geological Survey. This request was graciously granted ; and, though the 
catalogue is necessarily imperfect, Mr Topley's annexed report will be read with 
great interest, containing, as it does, a list of numerous fossil fauna discovered 
by us in the cores. The fact that delicate Ammonites, Pectens, and other thin 
flat shells are found lying at right angles to the axis of the bore is an indisputable 
proof of the assertion so often made, " the beds are horizontal." 



"The cores examined are those between the depths of 376 feet and 656 feet. 
We cannot be quite certain at what exact depth in the boring the Kimmeridge 
Clay began, but it was probably at about 290 feet from the surface ; this would 
give 86 feet below the top of the Kimmeridge Clay as the point at which the 
detailed examination commenced. In the higher part of the Kimmeridge Clay the 
following fossils had already been noted (by Professor Phillips, Mr Willett, and 
Mr Peyton) :— 

JHscina (Fatella) latissima. I Pecten. 

Lingula ovalis. I Ostrea. 

Modiola. ] Lima (?). 

"The Kimmeridge Clay, as yet met with, presents but few variations in 
character. It is nearly all a very dark grey or blackish clay, generally rather 
sandy and calcareous. Some specimens, which were preserved from about 390 to 
350 feet from the surface, are rather hard and show no tendency to split up. 
Those from about 380 feet, downwards for about the next 100 feet, can only oe 
preserved with great difficulty; the clay is soft, and the cores split up into 
numerous laminae, generally breaking at the places where fossils are preserved. 
Fossils are very numerous in this part, and it is, perhaps, partly owing to this 
that the cores break up so readily ; in the higher and lower parts, where fossils 
are generally much less abundant, the cores do not so easily break. 

" At 500 feet from the surface (and for a few feet below) the cores are hard and 
break with a slightly conchoidal fracture ;. this is again the case at 640 and 650 
feet. But the only important deviation from the usual clayey character of the 
bed is a hard, tough, rather sandy, and calcareous stratum, of a light grey colour, 
which occurs at from 600 to 602 feet. This, when slightly warmed or struck, 
smells very strongly of petroleum. At 604 feet there is again about 6 inches of 
hard clay with similar characters. 

" Slight indications of petroleum have been noticed all through the Kimmeridge 
Clay, but they become more distinct at about 160 feet from the top of the clay (or 
about 450 feet from the surface) ; all below that depth is more or less impregnated 
with petroleum, it being particularly abundant at the following depths (from 
surface)— 600, 604, 617, 622, and 651 feet. Fossils are scarce, or absent, in those 
parts of the clay which are richest in petroleum. 

"Occasionally there have been veins of carbonate of lime crossing the core 
obliquely ; these were especially abundant at 480 and 549 feet. The core readily 
breaks along these oblique lines. Some of the strings of carbonate of lime are 
scarcely visible to the eye ; at first it appears as though the beds in these parts 
were dipping at considerable angles, and that the cores break along the lines of 
bedding. But this is not the case ; all the beds yet passed through are horizontal. 
" A list of the fossils hitherto observed is given below. Mr R. Ettieridge, F.R.S., 
has kindly looked over some specimens about which I felt doubtful ; the list of 
generic names here given may, therefore, be taken as correct. When more 
specimens have been collected, and time allows, we shall, no doubt, be able to 
add the specific names to many. We seldom, however, obtain perfect shells, and 
very frequently the part missing is just that part which is required in order to 
determine the species. 

" It has not yet been possible to make out any distinctive zones of life, correlating 
the Kimmeridge Clay of the boring with that known elsewhere. Even when all 
the cores are thoroughly examined, and every species fully tabulated, this will be 
at best a very uncertain task ; for it is never safe to infer the absence of any 
fossil, at certain horizons, from an examination of a vertical section only two inches 
in diameter. 

" The comparative abundance or scarcity of certain shells is, however, worth 
recording. Trigonia and Alaria are exceedingly rare; Ammonites biplex is 
tolerably abundant all through ; Cardium also occurs all through, but most 
commonly in the higher part; Modiola pectinata occurs all through the clay, 
but in the upper part the shells are small, and it is only in the lower part that 
full-sized specimens have been obtained; the same remarks apply to Lingula 
ovalis. 

" The horny shells of Discina and Lingula are well preserved ; and so, too, are 

the shells of Ostrea, Pecten, and Belemnite. The shells of Ammonites, Modiola, 

Cardium, and Astarte are generally less perfectly preserved ; whilst Area, and 

■ome others, occur only as impressions, but all the markings are plainly visible. 

" In the following list it will be seen that Qrypliea vvrgula, the shell so especially 
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characteristic of the Kimmeridge Clay, is absent. Although this shell ha» been 
carefully searched for, not one specimen has yet been observed. In the Bas 
Boulonnais Qryphea virgula> whilst occurring all through the Kimmeridge Clay, 
is especially abundant in the lower part. The absence of this in the boring, 
whilst other shells are so remarkably abundant, might lead us to fear that there 
is yet a good deal of Kimmeridge Clay to come. On the other hand, it should 
be remembered that at Weymouth, as Mr Bristow informs me, it is the lower 
part of the Kimmeridge Clay which yields the most petroleum ; and as we are now 
well down in the oil-bearing -beds, we may hope that the base of the clay is not far off. 
"List of Fossils' from the Kimmeridge Clay of the Sub-Wealden Boring :— 



Discina ( Patella J, latissima. 
Lingula ovalis. 

Area. 

Astarte Hartwellensis. 

A. aliena. Phil. 

Cardium striatulum. Sow. 

C. ? sp. 

Exogyra nana. Sow. 

Lucina (? young forms of L. Portlandica). 

Modiola. 

Myacites. 

Ostrea deltoidea (?). Sow. 



0. ? sp. 

Pecten arcuatus. Sow. 

P. (a form with coarse ribs). 

Thracia depressa. Sow. 

Trigonia. 

Alaria. 

Ammonites biplex. Sow. 
Belemnite. 



Hybodxi8 (tooth). 
Fragments of fish bones. 

W. Toplet, F.G.S." 



The lower shales are browner in colour, smell strongly of petroleum, and burn 
with a brilliant flame. 

Mr Bristow has kindly furnished me with the following information (partly 
derived from Damon's Geology of Weymouth) respecting the commercial value of 
similar shale, " 15 tons of which, when properly treated, produced — 
" No. 1. — 93 gallons volatile oil or spirit. 
„ 2.-42 „ fixed oil. 
„ 3.-28 „ fat oil. 
„ 4. — 5£ cwt. mineral pitch. 
„ 5. — 10 } tons carbon treated manure. 
yi 6. — 7 cwt. carbon pitch, second treatment." 

" The special characteristics of these products are — 
"No. 1. — Pure transparent colourless spirit ; does not tarnish metal polish, nor spoil 
colours of fabrics. 

„ 2. — Illuminating oil, for mixing with advantage with vegetable oils. 

„ 3. — Lubricating oil, preserving its unctuosity and incapable of drying. 

„ 4. — Valuable varnish for preserving wood or iron. 

„ 5. — A rich valuable manure, which is also a powerful disinfectant." 

" The Kimmeridge Clays, near Weymouth, have been ascertained, by actual 
cliff measurement, to be 530 feet thick. They are supposed to thin out towards 
the east, and at Netherfield will probably not exceed 400 feet, of which 360 feet 
have been already pierced." During the last quarter, gypsum beds, which would, 
probably, never have been known but for this scientific enterprise, have been 
sought for and found at Archer's Wood, on the estate of the Earl of Ashburnham, 
who was our earliest patron and one of the most munificent donors. A shaft for 
verifying and working the gypsum beds has also been commenced upon Mr 
Egerton'B estate, within a few yards of our shed, just across the stream. It is 
a matter of congratulation that by our discovery there has been developed for our 
county a new industry, which promises to be highly remunerative to all parties. 

The financial statement is also cheering. We can just see our way to the 
funds for the 1,000 feet, if geological signs recommend us to attain that point. It 
is devoutly to be hoped that the opinion which prevails among many geologists, 
that paloeozoic strata will be reached at about 800 or 900 feet, may be confirmed. 
Our object will then have been attained, and, from our data, the expressed desire 
of Professor Phillips, that other similar researches should be made in the interests 
of pure Science, may become a reality. 

Why should there not be established a Scientific Boring Society, whose council 
might direct where explorations should be made, and how the funds derived from 
annual subscriptions should be expended ? 

In the possible contingency that we may reach 1,000 feet without touching 
what we hope for and expect, a circular will be sent to each subscriber, stating : — 

I. The results already attained. 

II. The estimated cost of further development of the strata to definite 

depths. 

III. Asking if any more pecuniary help is to be hoped for ? how much ? 

and on what conditions P 
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IV. The Central Committee will then- be summoned and their decision 
will be final. 
" What we shall see, we shall see." Meanwhile, our motto is " Profundior." 
It would be ungracious and ungrateful to close this report without tendering 
special thanks to our worthy landlord, J. C. Mappin, Esq., for his continued kind- 
ness and unbounded hospitality ; as well as to the Rev. T. Partington and my old 
friend J. S. Bowerbank, Esq., F.R.S., of St. Leonards, on the same account. Mr 
Topley's services are invaluable, and so are those of J. S. Peyton, Esq., F.G.S. 
The prompt payment of such large and generous subscriptions, although officially 
noted, should be and are here again most gratefully acknowledged. 

(Signed) HENRY WILLETT, F.G.S., 

Treasurer and Hon. Sec. 



FINANCIAL STATEMENT. 

The following subscriptions have been received since 1st January, 1874 : 

£ s. d. 

H. B. Mackeson, Esq. (2nd don.) 5 

J. R. Capron, Esq. (4th don.) 2 0-0 

Rev.J.Qunn 10 

Rev. Mr Partington 110 

R. Walker, E*q. (2nd don.) 5 

C. Carpenter, Esq. (3rd don.) 5 

Alderman H. Davey 2 2 

W. R. Wood, Esq 110 

M. Robinson, Esq., Saddlescombe 2 2 

J. Van Voost, Esq., F.L.S 5 

H. Elwell, Esq 110 

D. Hack, Esq 5 5 

Colonel Vignoles (3rd don.) 10 10 

C. Lambert (2nd don.) 5 

W. H. Smith, Esq., M.P. (2nd don.) 20 

George Catt, Esq. (2nd don.) 10 

Frederick Tooth, Esq 5 

Prof. Ramsay, F.R.S 5 

S. Clifford Gibbons, Esq. (2nd don.) 5 

Prof . Hughes, F.G.S 5 

J. C. Fletcher, Esq. (2nd don.) 5 

Henry Bessemer, Esq. (2nd don.) •. 10 

Alfred Willett, Esq. (2nd don.) 5 

E. Harris, Esq., F.L.S 5 

Matthew Bell, Esq. (2nd don.) 5 

Sir John Hawkshaw, C.E. (3rd don.) 50 

G. W. Johnson, Esq 5 

Thomas Brassey, Esq., M.P. (2nd don.) 25 

The Rt. Hon. Lord Leconfield (2nd don.) 100 

The Right Hon. the Earl of Ashburnham (3rd don.) 50 

His Grace the Duke of Devonshire (3rd don.) 100 

„ On reaching 600 feet (4th don.) 100 

J. C. Moore, Esq., (2nd don.) 5 

Henry Willett, Esq., (3rd don.)..: 50 

Sir John Lubbock (3rd don.) 10 

The Earl of March 5 

R. Godwin Austen, Esq., (3rd don.) 25 

Rev. F.Taylor 5 

Thomas Hawksley, Esq., (3rd don.) 10 

Thomas Lambert, Esq., (2nd don.) 5 

Samuel Sloper, Esq 5 

E. H. Willett (2nd don.) 5 

Edgar W. Willett 5 

Percy A. Willett : 5 

J6G91 7 
Those names in italics are new subscribers. 

Our balance at the bankers is as follows : — 

Messrs Hall, Lloyd, and Co £309 19 

Messrs Robarts, Lubbock, and Co 2C6 5 4 

£576 4 4 
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SUB-WEA1DEN EXPLORATION. 




THE SUB-WEALDEN EXPLORATION IN SUSSEX— BORING AT NETHERFIELD 

By the hind permission of the Proprietors of the " Graphic" we are enabled 
to head this Report with their copy of the Sketch of the Netherfield Works, kindly 
made by E. Cooke, Esq., R.A. 



SEVENTH QUABTEBLY EEPOET. 



Bored since March 28th last 329 feet. 

Greatest weekly progress 86 feet. 

Total depth attained 1018 feet. 

The facts represented by these figures are not readily realised. 
Every time the boring tool is lowered, more than fifty joints have to be 
accurately screwed together ; the time occupied in this operation exceed- 
ing ninety minutes. In fact, at this depth, the boring itself does not take 
much more than half the time occupied, most watchful care and attention 
being needed in securing the joints. On Saturday, June 6th, owing to 
the fracture of a pin in the clutch, about 500 feet of boring rod, with the 
auger attached, fell to the bottom. It was caught on the following 
Monday, and drawn up 560 feet, where, meeting with an obstruction from 
the falling in of a side, it resisted all efforts to extract it further. 

This was an emergency which brought out in strong relief the 
superiority of the Diamond Boring system over all others ; for, profiting 
by past misfortune of this kind, the upper part of the auger (which has a 
diameter of nearly two inches more than the rods) had been, with ad- 
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mirable foresight, armed with boring diamonds, in order (as in this case) 
to bore upwards through any obstruction. Had it not been for this 
forethought, the accident would, in all probability, have put an end to 
our work. As it was, it took nearly a fortnight of steady upward boring 
before we could free the tool. Notwithstanding this delay, on reaching 
the surface the auger was found uninjured, and contained about eight 
feet of core. This has been our only mishap, and on the 18th op 
June, 1874, the 1,000 feet were completed. 

On June 20th, according to promise, the working staff under Mr 
Mackay were rewarded by a day's holiday for an excursion to Brighton, 
at the invitation of the Hon. Sec., and enjoyed a visit to the Aquarium 
and Museum as those only can enjoy a holiday whose heart and best 
energies are in their daily work. 

The fossils for the last 50 feet indicate that we have passed insensibly 
into the Oxford Clay ; thereby fulfilling the prophecy of the late lamented 
Professor John Phillips, of Oxford, who stated many months ago that 
" very likely no Oolites or Sandy Rocks may be met with till we touch the 
unknown Paloeozoics." 

The dilemma and perplexity of boring operations seem to bo diurnal 
and perpetual. No sooner is one obstacle overcome than another, more 
formidable, frowns on our way, and, just as we seem* to have arrived at 
the satisfactory solution of all mechanical and engineering difficulties, 
the grave question of "how to pay the piper" seems likely to be the 
" lion in our path." For, however important our object may be, and it 
never yet presented half the importance it does in this stage, it is yet 
more desirable that we should not end by the disgrace of debt. 

Most of us have been amused by the story of the traveller who, having 
fallen over a precipice in the dark, and who having grasped, providentially, 
the branches of some shrubs growing from its face, with almost super- 
human effort clung on for dear life, till appearing daylight showed him 
that he was but a few inches above the terra firma beneath his feet 

The Paloeozoic ridge of rocks which we are seeking was probably a 
submerged reef in the muddy waters which deposited the thick beds of 
clay we are now traversing. We expect to come down suddenly upon 
it, and it may be only a few feet beneath us ! It may, how- 
ever, be some hundred feet. Whatever be the distance, the chance of 
discovering its actual depth seems to be Now or Never. 

So vividly does this impression prevail in the minds of those who are 
most competent to judge, viz., Prof. Ramsay, Director-General of the 
Geological Survey of the United Kingdom ; John Evans, Esq., F.R.S., 
the President of the Geological Society ; Joseph Prestwich, Esq., F.R.S., 
and R. Godwin-Austen, Esq., F.R.S., past Presidents of the Geological 
Society (to which may be added the testimony of the late Professor John 
Phillips), that a new appeal for pecuniary aid has been prepared by them 
for circulation. It is manifestly unjust (even if it were practicable) that 
the small minority (in this intelligent and wealthy country) who have so 
liberally and at such sacrifices hitherto provided the means, should be 
further burdened, while there are, doubtless, ample sources of supply, 
hitherto untouched, which only need application to ensure all that is 
necessary to complete our undertaking. 

It must not be forgotten also, that this is an experiment specially 
recommended by a Parliamentary Committee (Coal Commission), and that 
we have also obtained the approbation of the President of the Royal 
Society, of the President of the Geological Society, and of the President 
of the Institute of Civil Engineers. If we were directly seeking for coal, 
the question would evidently be one for the adjoining landowners. If it 
were simply an ordinary scientific experiment, it might be left to those 
specially interested in the subject ; but our object is to obtain information 
which, while it must certainly increase our scientific knowledge, may 
confer an incalculable benefit on large areas in which mineral wealth is at 
present an unknown quantity. None of our supporters have subscribed 
with the idea or intention of any personal gain whatever ; and it is to 
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minds thus constituted,— who will give " hoping for nothing again,"— 
that we must look for help to finish our work. 

The Diamond Company hare consented "at less than half their 
published tariff " to endeavour to bore 200 feet more at £2 a foot, solely 
on the ground that it is a scientific, and not a commercial, undertaking. 
And, by the aid of their superior machinery and appliances, we have 
now a better prospect of boring 2,000 feet than we had of boring 1,000 
under the old system. 

The report of W. Topley, Esq., is full of interest to geologists. No 
such opportunity has ever before been obtained for verifying the thickness 
and nature of the beds traversed. 



Geological Report.— By W. Topley, F.G.S., Assoc. Inst. C.E., 
Geological Survey of England. 

"In the last Quarterly Report some particulars were given of the 
Khnmeridge Clay, as found in the Boring, down to the depth of 656 feet. 
With some few alterations, to be noted immediately, the description 
there given applies to the clay which has been pierced since. 

" A beautiful specimen of Ammonites Jason occurred at about 990 
feet. Neither this Ammonite nor any ornate form at all resembling it 
has yet been found in the Kimmeridge Clay. Such Ammonites, however, 
are amongst the most characteristic fossils of the Oxford Clay ; we are, 
therefore, justified in concluding that the boring is now in that.formation. 

" Although the Coral Bag and Calcareous Grit usually lie between the 
Kimmeridge and Oxford Clays, there are certain localities in which they 
are absent. # This is the case on the north and north-west of Aylesbury ; 
in Lincolnshire ; and probably also through the Fen districts. A deep well 
was sunk many years back at Lynn, in Norfolk ; there the Kimmeridge 
Clay was found in direct sequence with the Oxford Clay. 

" From unavoidable causes, the lowest 200 feet of core have not yet 
been thoroughly examined. It is, therefore, possible that Oxford Clay 
fossils may hereafter be found at a higher level than that stated above. 
Very fine specimens of Thracia depressa occurred at 965 feet ; this shell 
ranges through the Portland ana Kimmeridge strata, being especially 
characteristic of the latter ; it also occurs (but more rarely) in the Oxford 
Clay. Qryphasa virgula was found at 950 feet. 

"We cannot hope, in so small a section, to establish any definite 
palsBontological line between the Oxford and Kimmeridge Clays ; if, 
indeed, any such line exist in this area. But the boring, small as it is, 
is quite sufficient to prove that there is not the slightest lithological 
break between the two formations. 

" The clay throughout is more or less bituminous, some of the undoubted 
Oxford Clay being highly so. It is often sandy ; sometimes it contains 
so much lime as to be almost a cement-stone. As a rule, oysters are more 
abundant in the sandy portions than elsewhere; the more calcareous 
parts are generally very bare of fossils. 

"In the last report it was stated that: — ' Fossils are scarce, or 
absent, in those parts of the clay which are richest in petroleum/ This is 
not the case in the lower part of the Kimmeridge Clay, nor in so much of 
the Oxford Clay as has yet been pierced ; frequently such parts are re- 
markable for the abundance of their fossils. 

" It was also stated that : — * All the beds yet passed through are 
horizontal.' This statement now requires a slight modification. As a 
rule, the beds throughout have been perfectly flat ; but occasionally there 
have been a few feet in which indications of dip have occurred, amount- 
ing sometimes to about 10°. This also occurs in the lower part of the 
boring ; but it is no evidence of any break between the two clays, for it 
occurs in the undoubted Kimmeridge Clay as well as in the Oxford Clay, 
whilst there are alternating spaces in which the beds are quite horizontal. 
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" The Kimmeridge Clay probably began at about 290 feet ; if it con- 
tinued to nearly 990 feet (as is probably the case) we should have a 
thickness of nearly 700 feet. The greatest thickness hitherto supposed in 
England is 600 feet, bnt Mr Judd informs me that he has long believed it to 
have been much under-estimated. Near Rouen it has been proved to be 
about 1,000 feet thick. 

" From the orderly bedding of the clay, from the absence of any sub- 
ordinate beds of sandstone, as well as from the absence of the Coral Bag, 
we may infer that the clay of the boring has been deposited in the deeper 
part of the Kimmeridge Clay sea. But Mr Gwyn Jeffreys, who has looked 
over the fossils, informs me that, judging from their nearest living 
analogues, they must all have lived in comparatively shallow water, pro- 
bably rarely exceeding 50 fathoms. 

" The following list contains the fossils noted in the last report, with 
the addition of such as have since been discovered by Mr Willett, Mr 
Peyton, and myself. Mr Etheridge has kindly looked over the collection, 
and the species are given on nis authority. I have to thank Mr 
Davidson for examining the Brachiopoda ; amongst the fossils he noticed 
an imperfect specimen of a Discina, which is certainly distinct from the 
common Discina laiissima, and which he refers with some doubt to 
Discina Hwnphriesiana. 

" List of fossils from the Kimmeridge Clay of the Sub-Wealden 
Boring:— 



Discina (Patella) laHssima. Sow. 
D. Hu7nphriesiana (?). Sow. 
Lvngula ovatis. Sow. 

Area (including a form which is 

probably new). 
Asiatic aliena. Phil. 
A. autissiodorensis. Cotteau. 

A. Hariwellensis. Sow. 

A. ovata. W. Smith. 

Cardium striatulum. Sow. 
0. (a smaller form). 

Exogvra nana. Sow. 
Qryphaa vvrgula. Defr. 
Leda. 
Lima. 
Lucina. 

Modiola pedmata. Sow. 
Myaciies. 



Ostrea delioidea (f). Sow. 

O. ? sp. 

Pecten arcuatus. Sow. 

P. (? var of P. lens). 

P. (a form with coarse ribs.) 

Pholas (? P. compressa. Sow.) 

Thracia depressa. Sow. 

Trigonia. 

Alaria. 
Plewrotomaria. 

Ammonites biplex. Sow. 
Belemniies hastatus. Blainv. 
B. ? sp. 

Hybodus (tooth). 
Fragments of fish bones." 
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FINANCIAL REPORT. 

Subscriptions Paid since Last Report. 

£ 8. d. 

Ashbnrnham, the Rt. Hon. the Earl of (4th don.) 50 

Bevan, R. A., Esq., Cuckfield (2nd don.) 5 

Bnrrell, W. W., Esq., Cnckfield (3rd don.) 5 

Davidson, Thomas, Esq., F.R.S. (2nd don.) 5 

Egerton, Sir Philip de Grey Malpas, Bt., M.P. (2nd don.) 5 

Evans, John, Esq., F.R.S. (4th don.) 5 

Cubitt, G., Esq., M.P 50 

Hall, E. N., Esq., Henfield (2nd don.) 5 

Hambro, Percival, Esq 5 

May,W.,Esq 110 

Margisson, Colonel, Findon (3rd don.) 5 

Leighton, W. H., Esq., Chiswick (2nd don.) 5 

Munn, Rev. J. R., Vicarage, Ashbnrnham 2 2 

Owens, Samuel, Esq. (3rd don.) 10 

Peyton, J. E. H.. Esq., F.G.S. (3rd don.) 5 

Roper, F. W., Esq., F.G.S 5 6 

Selwyn, Rev. Canon 5 

Tennant, Professor 110 

Tilley, Thomas, Esq., Walbrook 5 5 

Willett, George W., Esq., 2, Royal crescent (3rd don.) 5 

Willett, Henry, Esq., F.G.S. (4th don.) 100 

Wiltshire, Rev. T 5 

.£289 15 

Subscriptions since Committee Meeting, 27th Mat, 1874. 

£ s. d. 

* Bellingham, C, Esq. (3rd don.) 3 3 

* Bntt, — , Esq., Littlehampton 2 2 

* Capon, Philip, Esq 3 3 

* Cochrane, Charles, Esq., Stourbridge 50 

* Galton, Francis, Esq., F.R.S 5 

* Guy, Dr W. A. (2nd don.) 10 

Grand Hotel Company (2nd don.) 5 5 

* Godlee, Burwood, Esq., Lewes 5 

* Hewitt, E., Esq., St. Leonards 5 

Ditto, on reaching 1,200 feet 5 

* Higgins, E., Esq., Stocks House, Cheetham 5 

* Huddlestone, W., Esq., Cheyne Walk 5 

* Jones, Professor T. Rupert, F.R.S 110 

* King, Michael, Esq 10 

* King, G. W., Esq 110 

* Lane, Colonel, Bexhill 10 

Moore, J. Carrick, Esq., F.R.S. (3rd don.) 10 

* Noble, John, Esq, (3rd don.) 10 

* Peyton, J. E. H., Esq., F.G.S. (4th don.) 5 

* Pleydell, J. C. Mansel, Esq., F.G.S 2 

* Roberts, C. C. J., Esq., F.R.S., 16, Belgrave square 10 10 

* Rue, Warren De La, Esq., F.R.S 5 

* Sanders, William, Esq., F.R.S., Clifton 110 

* Siemens, C. W., Esq., C.E., F.R.S., Kensington ... 30 

* Sclater, J. K., Esq., Newtek 5 

* Stenning, W. E., Esq., East Grinstead 110 

* Smith, W. J., Esq 2 2 

* Spratt, Rear-Admiral, C.B., F.R.S 2 2 

* Trevelyan, Sir W. C, Bart., F.R.S 10 

* Watkins, Sir E., Bart., M.P 5 

* White, James, Esq 5 

Willett, John, Esq., Lewes 10 

Wood, W. R., Esq. (2nd don.) 110 

,£222 12 
Those marked * have been paid of the new subscriptions. 
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FINANCIAL EBPOET— continued. 

£ s. d. 

Balance last quarter 576 4 4 

Since received 453 



4 4 

Paid Diamond Company, Ac 658 8 10 

,6370 15 6 

Our balance at the bankers is as follows : — 

Messrs Hall, Lloyd, and Co J6111 16 6 

Messrs Roberts, Lubbock, and Co 258 19 

,£370 15 6 

Thomas Warner, Esq., of Sussex square, has also promised 4800 if 
we should succeed in boring to a depth of 2,000 feet. 

It is not requested, as we have before stated, nor even wished, that 
our old subscribers should be asked for more subscriptions; but it is hoped 
that each will kindly endeavour to enlist some new contributor to the 
funds, for which a new form (in stamped envelope for return) is enclosed. 

It is pleasant to be able to continue a record of grateful acknowledg- 
ment of kind hospitality and encouragement afforded by the Bt. Hon. 
the Earl of Ashburnham, by the Rev. T. Partington, by Samuel Carter, 
Esq., of Quarry House, Battle, and by Thomas Brassey, Esq., M.P. 

The labour and anxiety incurred by your Hon. Secretary have been 
much greater than he anticipated, and from failing health he would be 
very thankful to be relieved from the duties involved. Under any circum- 
stances, he cannot consent to continue them beyond the end of the 
current year 1874; by that time, if requisite funds can be obtained, 
Paloeozoic Bocks, or 2,000 feet,ought to be reached, and thereby the original 
design and intention of the Sub-Wealden Exploration will have been 
accomplished. " A consummation devoutly to be wished." 

HENBY WILLETT. 



Arnold House, Brighton, 
. June 23rd, 1874. 



P.S. — Since the above was in type we have received an additional 
promise of .£1,000 on condition " that coal be discovered or 2,000 feet be 
bored." This aid although graciously offered and kindly meant is 
repeating the fable of Tantalus, and is only the offer of impossible relief at 
an impracticable distance, unless some kind friends will meanwhile advance 
us monev on the condition that it be returned if the aforesaid sum be earnt 
and obtained. 
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We have endeavoured to fill our vacant space by repeating the extract 
from the address of (Alas ! ! !) our late friend, Professor John Phillips, 
in the opening address to the Geological Section of the British Association 
at Bradford last year, together with a brief tribute to his worth on the 
last page. 

"Not to dig gypsum, not to open a new supply of salt, not to discover 
coal in Sussex, but to find out what is below the Weald en, and thus 
contribute to solve a great practical problem for London and all the South 
of England, have geologists undertaken the deep boring near Hastings. 
What is below the Wealden ? Do the Oolitic rocks continue beneath it 
with their usual character and thickness P or do they suffer that remark- 
able diminution which is observed in their eastward declination through 
the midland counties P Do they occur at all there P may they lie only 
in separate patches amidst older rocks P may these older rocks, continued 
from Belgium, appear at once or at no great depth below the Wealden, 
and bring with them, if not coal, some sure knowledge of the way in 
which the great subterranean anticlinal passes from the Ehineland through 
Belgium to Somerset, South Wales, and Ireland P Such an experiment 

MUST NOT BE ALLOWED TO COME TO A PREMATURE END." 
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In JOTemorfamu 



The most noteworthy event during the past 
quarter has been the sudden death of our earliest 
and most valued friend, Professor John Phillips. 
He founded and fostered the British Association for 
the Advancement of Science, to commemorate whose 
visit in 1872 this enterprise was set on foot. He was 
one of the first to recognise its importance, to con- 
tribute to its funds, and to plead its cause. His clear, 
ripened intellect was combined, in a rare degree, with 
a youthful enthusiasm and childlike heart which 
irresistibly enlisted symyathy in the minds with which 
he came in contact. Of him as a Geologist it may be 
said, — " He knew everything of his own department, 
and something of every other branch of kindred 
Science." He was absolutely free from that petty 
jealousy which is disappointed if it be not the first 
to discover a new fact, ever and only and entirely 
rejoicing at the discovery of truth, totally irrespective 
of the channel by which it flowed. None could more 
readily recognise and cordially appreciate honest work 
and faithful endeavour. Knowing so much himself, 
he was notably humble, cheerful, and reverent ; deeply 
impressed with the idea how infinitely small is the 
knowledge that can be apprehended in our brief 
lifetime compared with the vast unknown beyond. He 
was equally grieved at the unseemly contests provoked 
by Odium Theologicum and Odium Scientificum ; and 
because he so vividly recognised the large demands of 
humanity on the time and talents of all men, if ever 
he were impatient, it was at the wasted time of 
intolerant controversy. 

May those who prized his friendship "truly 
mourn " his loss by striving to copy his example, and 
to " live as he desired." 
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SUB-WEALDM EXPLORATION. 



EIGHTH QUARTERLY REPORT. 



It would be difficult to decide as to which infliction is the more tedious, " to hear a speech 
from one who has nothing to say," or " to read a report from one who has nothing to record/' 

The Drill Sergeant's command " As you was !" practically sums up our boring operations since 
the last report. Nor is it a favourable augury that the auger rests undisturbed at the bottom of the bore. 

Not that our contractors have been willingly inactive ; but the great demand for the lining tubes 
(so skilfully manufactured by Messrs Lloyd, of Birmingham), consequent on the extension of the 
diamond system of boring and the increasing favour in which it is held, has rendered it impossible to 
obtain the size and quantity of pipes required for the difficult process of enlarging and lining the 
bore-hole to the diameter considered requisite before attempting to withdraw the broken rods, Ac. 

The Engineers (Messrs Gulland and Mackay) have no doubt whatever of their ultimate success, 
and as the extraction of the rods is not a matter involving the expenditure of our funds, we can only 
regret the loss of the long summer days and take comfort from the assurance that, "after the 
enlargement and lining is accomplished, there is a much better prospect of obtaining the desired depth 
of 2,000 feet than there was a year ago, that we should reach half the distance (1,000 feet), provided 
always (as the lawyers say) that the requisite funds be forthcoming. 

The Sub-Wealden Exploration seems to have been attended by a special perversity in the outside 
public mind to misunderstand its objects, its position, and its wants. While this misapprehension 
was confined to the harmless assertion that " we were digging a coal mine/' we were content, 
repeatedly and invariably, to state the facts and allow doubting friends the enjoyment of their superior 
discrimination. Bat we have now to combat another delusion, viz., " that, having obtained a con- 
ditional Government Grant, we are come into a fortune, that we have only to help ourselves out of 
John Bull's purse, and that we don't want any more money." Never was a greater mistake made. 
This error is a far more dangerous one than that on "coal," because, if generally acted on and 
persevered in, it will not only prevent our finding coal or anything else, but it will prevent our ever 
touching one penny of the Government Grant. 

The Snb-Wealden Extension is in the identical position of the carman in the fable, who cried out to 
Jupiter, i.e., "we are stuck in the mud." The Chancellor of the Exchequer, with laudable foresight 
and prudence, says, " Help yourselves ! and I will help you." 

I. We must spend £400 in boring tubes, &o. 

II. We must bore 100 feet, which will cost £200 ; and Mien, and not till then, 
III. We can draw £100 from the Exchequer, and so on, claiming £100 for every 100 feet 
actually explored. 

While the work is standing still, time is speeding onwards, and we have already entered into the 
third and last year of our tenancy. It is, therefore, with increased emphasis that we reassert the 
solution of our problem is, Now or Never. 

As our daily needs have always been supplied, we should be most faithless if we permitted 
despondency to paralyse effort. 

Onr financial position is for the moment very cheering, as reference to our balance sheet annexed 
will show, and we have in hand at present £604 7s 9d. 

We are greatly indebted to the Right Hon. the Chancellor of the Exchequer, and to the Secretary 
of the Treasury (by whom the deputation was introduced) for having favoured us with an interview 
and patiently listened to our appeal for Government aid. 

The grounds of our claim were stated in our last report, and were naturally met by the remark 
that "it would be a dangerous precedent to apply National Funds for private purposes." If all future 
applicants be compelled to 

I. Raise £3,000 by subscription ; 
II. Bore 1,000 feet; and 

III. Obtain a memorial from the Royal Society, the Geological Society, and the Institute 
of Civil Engineers, stating that the prosecution of the work is of national importance ; 

they are not likely to be troublesome by their numbers, and the subjeet having been ventilated in 
the House of Commons, few reasonable minds will be disposed to doubt the discretionary wisdom of the 
?rant with its attendant conditions. 

We are much indebted to William Topley, Esq., F.G.S., for having consented to visit Belfast, there 
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to read our report and make personal application for additional aid from the British Association for the 
Advancement of Science, and we are greatly encouraged by the response and the grant of JB100. 

The kind promise of Sir Charles Blunt to give us £50 on reaching 1,000 feet has been faith- 
fully performed ; so also will Mr Warner's promise of J8300 when we reach 2,000 feet. 

In Scientific research it has often occurred that the benefits accruing have been indirect and 
unexpected by the promoters. Not only have the rich beds of Gypsum been made known, and, in 
consequence, are now in actual process of development, but the new facts ascertained by our work 
have thrown some considerable light (and that of an encouraging nature) on the problem of the 
feasibility of constructing a Sub-Marine Tunnel between England and France. 

The motives which actuate our friends to subscribe are various and sometimes novel, as, lot 
instance, one writes, " I enclose my mite — besides the objects stated a shaft is doubtless a safety valve 
against earthquakes." 

We welcome all who will aid us, irrespective of their motives or their means. 

Messrs Macmillan and Co. have rendered welcome service by the admission of our appeal as an 
advertisement in Nature, without charge, and also by the gratuitous circulation of it as a fly sheet 
in their well-known " Magazine." 

We must specially thank the Directors of the London, Brighton, and South-Coast Railway for 
the grant of a free pass to Mr Topley and to Major Beaumont, M.P. ; and also the Directors of the 
South-Eastern Railway for the same privilege, supplemented, in the latter case, by the welcome 
transmission of a cheque for £50. 

To each one and to all our subscribers — past, present, and to come, — our hearty thanks are due. 

The courtesy and hospitality of the Eight Hon. the Earl of Ashburnham and of the Be?. T. 
Partington have been most welcome and cheering ; and this and all other numberless kindnesses 
received can only be requited by continued earnest endeavour on the part of your Hon. Sec. to show 
that such encouragement is not rendered, nor has our labour been expended, in vain. 

HENRY WILLETT. 
Arnold House, Brighton, September 28th, 1874. 



SUBSCRIPTIONS SINCE JULY 1st, 1874. 

£ s. d. 

Aird and Sons, Messrs., Belvidere Boad, Lambeth 21 

Ashley, Miss Mary, 7, Charles Street, Bath 10 

Attree and Kenyon, Messrs., North Street, Brighton 5 

Backhouse, Thomas W., Esq., West Hendon House, Sunderland 1 

Bevington, Jas. A., Esq., Merle Wood, Sevenoaks, Kent 10 10 

Brigsr, John, Esq., Broomfield, Keighley, Yorkshire 10 

Broadrick, George, Esq., C.E., Claremont Cottage, Leith 1 1 

Darwin, W. E., Esq., Beckenham, Kent 4 

Fell, Robert, Esq., Edmondhyers, Blackhill 110 

Fitzhugh, Rev. W. J., Street 5 

Flower, Professor W., Royal College of Surgeons (2nd don.) 110 

Fox, Samuel, Esq., Townend House, Deepcar, Sheflield 10 

Friend, A 3 

Freemantle, Colonel, Coldstream Guards, 5, Telney Street 1 

Gorringe, Hugh, Esq., South wick 5 

Grantham, George, Esq., Barcombe (2nd don.) 5 

Green, H., Esq O 10 

Gregory, G. B., Esq., M.P., 1, Bedford Row, W. (2nd don.) 5 

Gunn, Rev. J., 10, Cathedral Street, Norwich (2nd don.) 110 

Hankey, J. A., Esq., F.G.S., Balcombe Place, Hayward's Heath 10 

Heugh, John, Esq., 103, Cannon street, E.C 5 

Hallett, Alderman, The Manor House, Kemp Town (2nd don.) 10 O 

Hamblin, E., Esq., 54, King's Road 110 

Hull, Professor, F.G.S., Hume Street, Dublin (2nd don.) 2 

Hill, Charles, Esq., Rockhurst, East Grinstead (2nd don.) 5 

Haselwood, J. E., Esq., 30, York Place, Brighton 2 2 

Ingram, John, Esq., Steyning 5 

Jeeks, Charles, Esq., 26, Langham Place, Northampton O 10 
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SUBSCRIPTIONS— continued. 

£ b. a. 

Lambert, Thomas, Esq., Surbiton Hill, Surrey (3rd don.) 5 

Lee, John E., Esq., P.G.S., Villa Syracuse, Torquay (3rd don.) 5 

Longman, WiUiam, Esq., &, Paternoster Row (3rd don.) 5 

Lutley, James, Esq., 14, Glo'ster Place, Brighton 10 

Margesson, Colonel, Pindon Place, Worthing (3rd don.) 10 

Martin, E. B., Esq., Stourbridge : 2 2 

Morland, W. C, Esq., Lamberhurst (2nd don.) 5 

Nelson, Thomas, Esq., 89, Mecklegate, York 10 

Pinckard, G., Esq., Guildford 10 10 

Podmore, F., Esq., Haileybury College 10 

Raper, W., Esq., Battle 5 

Roberts, J., Esq., F.G.S., Rockberry, Cheshire 110 

Rooper, George, Esq., 4, Colehill Street, Eaton Square 10 

Rudler, T. W., Esq., F.G.S., 28, Jermyn Street 110 

Saul, G. T., Esq., Bow Lodge, Bow 5 

South Eastern Railway Company 50 

Smith, James T., Esq^ Colpike Hall, Durham 5 

Smith, George, Esq., Paddockhurst, Sussex (2nd don.) 5 

Taunton, John H., Esq., The Hill, Brinscombe, Glo'ster 110 

Thornton. — , Esq., 110 

Triggs, W., Esq., Mayor of Guildford 110 

Unwin, W., Esq., Cooper's Hill College, Staines 110 

Woodall, J. W., Esq., M.A., Scarborough 110 

Wardle, Thomas, Esq., St. Edward Street, Leek 110 

Walden, The Right Hon. the Lord, Chiselhurst 5 

Whatman, J., Esq., 6, Carlton Gardens 5 

Willett, Henry, Esq., F.G.S., Arnold House, Brighton 50 

Williamson, D., Esq., Guildford 110 

Wtison, George F., Esq., F.R.S., Heatherbank, Weybridge 2 

Woodward, C. J., Esq., Midland Institute, Birmingham 10 

Wall, P. W., Esq., F.G.S., Wernamo Sweden 110 

Yoang, James, Esq., 103, West Regent Street, Glasgow 10 



SUBSCRIPTIONS PROMISED TOWARDS THE EXTENSION. 

•e 

Bessemer, Henry, Esq., F.R.S., Denmark Hill, Surrey 10 

Billetter, Henry, Esq., Barcombe Mills 5 

Blakiston, Matthew, Esq., 18, Milton Crescent, S.W 5 

Boxall, Percival, Esq., Eastern Road, Brighton 5 

British Association, The, for the Advancement of Science 100 

Catt, John, Esq., Prince Albert Street, Brighton 5 

Corbett, John, Esq., M.P., Droitwitch, Worcester 5 

Carpenter, Charles, Esq., 45, Brunswick Square 5 

Her Majesty's Treasury Grant, promised as per conditions 1000 

Mackey, John, Esq., C.E., Mountfield, Shrewsbury 5 

Phillips, John Atkins, Esq., Cressington Park 1 

Simmonds, — , Rev., Pendock 1 

Prestwich, Professor, F.R.S., Shoreham, Sevenoaks 5 

Speaker, The Right Hon. the, Glynde 10 

Taylor, J. E., Esq., F.G.S 1 

Grand Hotel Company (per J. E. Mayall, Esq.) 5 

Willett, John, Esq., Lewes 10 

Wood, W. R., Esq., 3, Pavilion Buildings (2nd don.) 1 

Warner, Thomas, Esq., on reaching 2000 feet 300 

N.B.— The following subscriptions have been received since September 30th :— . 

Corbett, James R., Esq., Betchworth 2 

Bramwell, F. J., Esq., C.E., F.R.S, 37, Gt. George Street 21 

Goring, Rev. John, Wiston Park, Steyning 10 

Howlett, J. W., Esq., Brunswick Place 5 

Ingram, Lieut.-Colonel, Steyning (2nd don.) ,. 5 
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d. 
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SUB-WEALDEN EXPLORATION. 



NINTH QUARTERLY REPORT. 



An Irish pupil is reported to have replied, in answer to the question, " How 
many kinds of motion are there?"— "The progressive, the retrograde, and the 
standstill motion" This latter is, alas ! too descriptive of our work for the past 
quarter. 

" Beyond a joke ! " our readers will say. The Honorary Secretary fully admits 
this truth, and begs to assure the subscribers that the sense of deep responsibility 
thus thrown upon him has been so depressing that, could he have done so with 
honour, he would long ago have sent in his final resignation. He is utterly 
powerless ; for, although he may have a strong impression that more might have 
been done, yet, as any interference on his part would relieve the contractors of 
their present admitted liability for all costs and charges now being incurred in 
abortive attempts to clear the bore-hole, common prudence compels him to be silent 
and do nothing. 

A committee meeting was held on Friday, November 13th, — Professor Ramsay, 
F.R.S., presiding,— at which Messrs R. Godwin-Austen, F.R.S., John Evans, F.R.S., 
H. BristoW, F.R.S., and H. Willett were present. F. J. Bramwell, Esq., C.E., F.R.S., 
having kindly consented to act, was added to the committee. 

Mr Gulland attended from the Diamond Boring Company. He explained the 
causes of hindrance, and stated that " he could and would succeed in removing them." 

With this assurance, your Hon. Sec. is compelled to rest content. It is all the 
comfort on this point which he has to offer to anxious enquirers, and it is as cold, 
dreary, and cheerless as the present weather, — which is saying a good deal. 

Attention has been drawn to a lately-published memoir by Professor J. Gosselet, 
of Lille, on the Coal Fields of the North of France. M. Gosselet gives his reasons 
for believing that the coal field of Hardinghien (in the Boullonnais) belongs to the 
true coal measures, and not to the carboniferous limestone. He first published this 
view in 1860. It has since been accepted by M. Rigaux, and others. He then pro- 
ceeds : " I do not agree in the opinion either of Mr Prestwich or of Mr Godwin- 
Austen, and so far from making the coal basin pass to the North of London, according 
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to the formor author, or in the Thames Valley, as the latter supposes, I believe that 
it shouldbe sought for in South Kent, in Sussex, and in Hampshire. I have also 
good hope that the Boring now undertaken by the English, and persevered with so 
skilfully, will find either coal or the adjoining strata. The commencement 
of coal boring on our side would be as important for us as for England." 

With the exception of this opinion, and the cheering state of our finances, it will 
be seen that the year 1875 does not dawn yery auspiciously on our project. It is 
greatly to be wondered at that our contractors have not long ago arrived at the 
conclusion that, however able a man may be in directing the actual boring of one of 
their excellent machines, different qualifications are needed to skilfully clear a bore 
hole of its obstructions. Surely six months of successive futile attempts is sufficient 
to indicate that better engineering skill should be consulted. 

A careful survey demonstrates that the 1,000 feet of bore is not quite perpen- 
dicular. The section of the whole bore shows 320 feet of 9in. diameter, which is 
perpendicular. At the bottom of this rests the broken 5in. lininsr tube, and, not 
passing through it, but at the side, is the base of the column, consisting of 4in. 
lining tubes, the top being in the centre of the 9in. hole at the surface. As the 
machine directed through this 4in. tube bores in a straight line, the base of the 
1,000 feet might, probably, be found to bo from 10 inches to 13 inches out of the 
true perpendicular. 

Now, in the way of suggestion, may it not be asked whether, starting clear of 
Mr Bosworth's boring, it would be possible to run down a 6in. crown, which should 
intersect the old 3in. hole at about 400 feet from the surface, and thus effect the 
extraction of the dropped auger ? Or, again, — has any application been made to Mr 
Mappin to know whether he would be willing to bear part of the cost of sinking a 
shaft (which might hereafter be available for gypsum quarrying), and which shaft, 
dug to the moderate depth of 320 feet, would remove all obstruction, and give a true 
base for the proposed enlargement of the remaining 700 feet, said to be necessary 
before we can hope to attack and to conquer the difficulties of the second 1,000 feet. 

Over 2,000 feet have been bored in the North of England, and over 4,000 feet in 
Germany. It is hoped that full particulars of these two instances of successful 
penetration may be obtained for our guidance. Meanwhile, four alternatives 
present themselves : — 

1st.— To give the Company notice to abandon the work, and to seek engineering 
skill in other quarters. 

2nd. — To commence de novo in some new spot to be decided on by the 
committee. 

3rd.— To admit that our enterprise has failed ; to realise our assets ; and to 
return a proportionate sum to the subscribers, calculated equitably pro 
rata on the amount contributed. 

4th.— To continue to await patiently the fulfilment of Mr Gnlland's promise. 
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Of the foregoing, in spite of the weariness of waiting, the latter presents the 
greatest advantages. Ous contractor cannot afford to fail. 

Oar lease draws towards its close; we are, therefore, encouraged by the 
promise of Mr Mappin to extend it, if found desirable. For this, for the original 
lease, and for numerous other acts of kindness, the undertaking is greatly indebted 
to him. 

Reference to our subscription list shows how much we owe to His Qraoe the 
Duke of Devonshire for continuing his princely patronage. 

We have, of course, not availed ourselves either of the Government grant, or 
of that voted by the British Association. No new subscriptions have been sought, 
and the postponement of the payment of others has been requested. 

The discovery of gypsum in Sussex is one of the triumphs of the SuVWealden 
Exploration. On Mr Egerton's estate adjoining, sheds have been erected, a shaft 
sunk, and the gypsum has been reached, by boring, at the depth anticipated. 

In Archer's Wood, distant about three miles N.E., Mr Bosworth also discovered 
gypsum (by boring) at a depth of 169 feet, and then abandoned the search. Now, 
Archer's Wood was the site first selected by us, and it was relinquished on account 
of the high angle (33 deg.) of the dip of the strata. This angle brings sub-lying 
strata rery rapidly to the surface, i.e., for every three feet horizontal measurement 
two feet of underlying beds are brought to the surface. 

An important geological problem was thus propounded, viz., 

1st. — Do the gypsum beds crop out P 

2nd. — And, if not, at what depth do they most nearly approach the surface ? 

The solution of this problem has been tested in one short cross section, in which it 
has been ascertained : 

1st. — That they do not reach the surface, in consequence of the abrupt 

termination of the Pnrbeck beds by a fault presenting the Ashdown sands 

at an unconformable angle ; and 
2nd. — That at a point, distant from Mr Bosworth' s shaft in Archer's wood, of 

140 feet N.N.E., the gypsum ought to be found at a depth not exceeding 

95 feet. 

This inquiry will be resumed in the Spring ; and, although the information may 
be interesting as part of veritable Sub-Wealden discovery, yet the survey does not 
constitute an immediate part of our proceedings and our funds have in no degree 
been taxed thereby. 

Continued encouragement has been shown in hospitality by the Bight Hon. the 
Earl of Ashbnrnham and by the Bev. T. Partington ; and, as every such repetition 
is prompted afresh in kindness, so it demands a renewed expression of grateful 
acknowledgement. 

At the end of the year 1873, after 18 months work, we had only bored 312 feet. 
At the close of 1874, we have more than trebled this distance. In this aspect, we 
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ought not to despair ; and, indeed, if we count up our mercies, we shall find wo have 
more cause for rejoicing than for repining. Through the kind offices of the Secretary 
of the Treasury, aided by the able advocacy of Professor Ramsay, the Chancellor 
of the Exchequer has been convinced, and through him the House of Commons has 
consented to a grant which stamps the Sub-Wealden Exploration as of National 
importance. This fact alone is a reward all the more valued, because unexpected. 
It should nerve us for fresh exertion, and it calls on us, through the uncertainty 
and gloom- 
Never believe in an endless night, 
Tho' you see not the glimmer of the coming light. 

HENRY WILLETT, 

Hon. Secretary. 
Arnold House, Brighton, 
December 29th, 1874. 



SUBSCRIPTIONS PROMISED SINCE SEPTEMBER 30th LAST. 

£ s. d. 

* Bramwell, F. J., Esq., C.E., FJR.S., 37, Great George street 21 

* Champernowne, A., Esq. (2nd don.) 5 

* Corbett, James R., Esq., Betchworth 2 2 

Fordham, E., Esq., on reaching 1,500 feet 5 

* Goring, Rev. John, Wiston Park, Steyning 10 

His Grace the Duke of Devonshire, on reaching 1,600 feet 50 

Ditto, on reaching 2,000 feet 50 

* Howlett, J. W., Esq., Brunswick place 5 

* Ingram, Lieut.-Colonel, Steyning (2nd don.) 5 

Johnson, Thomas, Esq., on extracting rods 10 

Penny, Rev. R. W., Wellington College 2 

* Robinson, A., Esq 5 

Ditto, £1 for every 100 feet bored after 1,100 

* Winwood, Rev. H. H. (3rd don.) 110 

Those marked with an asterisk have been paid. 
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SUB-WEALDEN EXPLOBATION. 



TENTH QUARTERLY REPORT. 



New Boring Commenced February 11th, 1875. 

Greatest Daily Progress 26 Feet. 

Greatest Weekly Progess 101 Feet. 

Lined with 6in. Tubes 206 Feet. 

Present Area op Bore 5£ Inches. 

Total Depth Attained 373 Feet. 

The Report now presented will be found, in every respect, the most favour- 
able and the most encouraging yet issued. 

In no department of engineering has the improvement by science applied to 
practical use been more marked or more rapid than in boring operations. 
It is not quite two years ago that we exhibited at the soiree of the Royal 
Society samples of gypsum cores over 4 inches in diameter, and we were naturally 
not a little elated at being informed that no such cores had been previously extracted. 
On the same evening, Mr. Gulland expressed a wish that the Diamond system could 
produce such diameters, and this was coupled with a determined expression— " We 
will do it yet." 

Now, we are extracting continuous columns, from 7 to 8 feet high, of hard 
stone, — accurate sections of deposits 300 feet beneath us. 

A new field of prosperous enterprise is hereby indicated to the Diamond system. 
Columns of marble and monoliths of granite might be out from the living rook 
(ready for the polisher) of a diameter limited only by the energy and capital 
brought to bear on the work. 

Our architects ought not to be slow in utilizing this new handmaid of 
practical science towards the improvement and ornamentation of our domestic 
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architecture, and our capitalists might surely find employment for idle funds, and ' 
badly remunerated labour, in the development of this new branch of industry, 
creating wealth, and adding to human enjoyment by presenting " hidden treasures 
of the deep," in the form of precious stones of beauty, to replace, at no increase of 
cost, the brick and the plaster which we now see in such endless monotony. 

The advancement of the Science of Geology, and the discovery of mineral 
treasure within 3,000 feet of the surface, are now limited only by financial 
considerations. 

A good report should be like a mirror — i.e., it should simply and accurately 
indicate the objects presented. 

The annexed copy of the diary of our new Engineering Superintendent, Mr 
Thornton, will be found to possess these qualifications. 

DAILY REPORT. 
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We promised our readers in our last to endeavour to procure an account of 
the deep boring in Prussia. The original lengthy memoir has been translated 
and condensed by J. R. Rudler, Esq., F.G.S., Assistant Curator to the Museum 
of Practical Geology, in .Termyn Street, to whom we are much indebted for the 
patient kindness and able assistance thus rendered. 

"THE SPERENBERG BORING. 

" The following particulars respecting the deep boring at Sperenberg, about 23 
miles south of Berlin, ore abridged from a paper by Herr Kaestner, of Halle, in 
Prussian Saxony. 

" A building, 48 feet high, was first erected on the site of the boring; and a pit 
was sunk to a depth of about 11 feet. The actual boring commenced 
on April 25th, 1867, and was carried on by hand-labour until August, 
1868. The iron rods were each 34 feet long, and weighed about 31ba to 
the foot ; the auger was of cast steel, weighing 3301bs, and a chisel-edge 
15 inches broad. In addition to the bore master and smiths, 14 men 
were employed, viz : seven in the day shift, and seven at night ; but as 
the depth increased, the working-staff was augmented. The actual 
boring was conducted in heats of half-an-hour, with a ten minutes pause 
after each. The surface-rock was a blueish-grey crystalline gypsum, 
but in consequence of the rock having been, in its upper part, unusually 
full of fissures, the boring at first proceeded but slowly. Sand and 
fragments of rock were constantly falling from these fissures, and 
impeding the work. It was therefore soon found necessary to line ; and 
for this purpose the hole was enlarged, by Kind's instrument, from 
15 inches to 16& inches in diameter, and a 13 inch sheet iron tube was 
inserted to a depth of 87 feet. The bore was continued at 13£ inches, 
and afterwards enlarged to 16 inches, and a second tube, smaller than 
the first, was let down to 235 feet. As the work proceeded, the gypsum 
was found to be more compact. At 282 feet it exhibited traces of 
anhydrite, or waterless sulphate of lime, and shortly afterwards pure 
anhydrite was reached. Traces of rock-salt appeared a few feet lower, 
and at a depth of 291 feet the great deposit of salt was struck. Hand- 
boring proceeded to a depth of 984 feet, when steam-power was 
introduced. This necessitated an interruption to the boring from 
August, 1868, to January, 1869. As stronger rods were to be used, the 
building at surface was raised to a height of 92 feet. The same kind of 
auger was still used, but the free-falling instruments of Kind and Zobel 
were also employed; Zobel's being exclusively used as the depth 
increased. The total weight of the rods and borer to be lifted, at the 
greatest depth amounted to very nearly eight tons, but one-eighth 
should be deducted for loss of weight in the water of the bore-hole. No 
interruption occurred until a depth of 1,946 feet was reached, when the 
free-falling cutter broke. A more serious accident occurred at a depth 
of 2,176 feet ; during the night of July 22nd, 1869, a portion of the auger 
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was dropped, and was not recovered until September 15th. From that 
time the boring proceeded regularly to the extraordinary depth of 4,172 
feet. Throughout the work no good cores were brought up, the salt 
readily breaking up and dissolving in the bore-hole, 
" The total cost of the Sperenberg boring, from its commencement on March 
27th, 1867, to its close on September 15th, 1871, was £8,717 (58,118 
thalers), or about £2 3s per Prussian foot, (10298 English ft.)" 

But to return to our own work. Mr Gulland, in a letter dated February 11th, 
writes to announce the completion of a bore by the Diamond Company to over 
2,000 feet, the last 500 feet of which was completed in 14 days ! ! ! 

To the Treasurer, this announcement would cause some anxiety respecting the 
" money which makes the mare to go," if he were not, at the same time, soothed 
and comforted by the remarkable helpful support from unexpected directions which 
has, during the past quarter, flowed in to swell our balance. 

We alluded in our last report to the opinion expressed by M. Gosselet, of 
Lille, as to the probability that the coal fields of Belgium might be found to 
extend in the direction of Netherfield, or even further to the south-west. By 
some strange misapprehension, this reference has been considered to imply doubts 
of the geological knowledge and prescience of our own eminent Geologists — 
Messrs God win -Austen and Prestwich. Fortunately, their reputation rests on too 
solid a foundation of lengthened, patient observation and accurate deduction to 
be affected by any such inference. Where nothing is really knoum, imagination 
may be fairly exercised ; and it is a strange fact that differences of opinion 
amongst scientific men grow into dispute s in the exact proportionate degree in 
which speculation and theory prevail over knowledge and experiment. To Mr 
Godwin- Austen belongs the honour of having first suggested the problem which 
the Netherfield boring is intended to solve ; and he has from the first been *me o 
our most earnest and faithful friends. 

The discoveries made during the past quarter are confined principally to cor- 
recting erroneous observations and deductions in passing through the same ground 
(312 feet) through which we toiled so slowly for twelve months under the old system, 
and, in comparison with which, our present method presents as much difference as 
a traveller would experience in exchanging a springless bullock cart over a rough 
and trackless district for the speed and comfort of an express train. 

Whereas under the old system of chopping and smashing, by alternately lifting 
and dropping a heavy chisel, the sides of tho bore were necessarily abraded by 
repeated friction and percussion, it followed, as a matter of course, that the mud 
auger used in clearing the ddbris from the bottom, frequently brought up thence 
fragment of rock which had fallen from and belonged to a much higher level. 
These fragments were naturally supposed to represent the strata existing at the 
bottom, and consequently inaccurately represented existing facts. Our new 
continuous cores portray laminae of deposit as numerous as 20 to the inch ; indeed, 
it is impossible accurately to delineate, if it were desirable, the sudden, minute, and 
varying natures of the strata passed through. 
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It must suffice to give this general idea ;— from the surface to the gypsum, 
say about 127 feet, the beds consist of alternating shales, limestones, and cal- 
careous clays, all effervescing with acid ; more or less fissured ; varying in com- 
pactness and hardness from that of Purbeck kerb stone to that of Windsor soap. 

The gypsum, more or less impure, alternates with veins of limestone and of 
shale ; the black shale often in immediate contrast with pure white gypsum. 
The principal portion of the gypsum cores will be left for the present in the shed 
at Netherfield, arranged in perpendicular columns in regular order of succession. 
A small illustrative series is also deposited in the Brighton Free Public Library 
and Museum. 

The prevailing colour of the clay-like beds varies from pale green, through ashen 
grey, to bluish black. These beds have evidently been subject to frequent contrac- 
tion and expansion, probably from varying degrees of alternate moisture and 
desiccation. 

Immediately beneath the gypsum (viz., at 169 feet) the water ran away and 
the tool dropped four feet into a cavity, and then passed rapidly, 4in a minute, for 
another four feet though broken fragments of chert and sandstone. Whether this 
cavity is a natural one, or has been caused by the former bore hole, must remain 
unexplained. The first impression pointed to the first explanation, and it was 
hoped that the gypsum works might have been kept clear of water by a shaft to 
this depth. As, however, the water has again risen to the level of the stream, we 
are obliged to abandon that hope, and to conclude that the cavity is only of limited 
extent. 

A considerable thickness, over thirty feet, of pale grey sand and sandstone 
% immediately succeeds the gypsum, followed by calcareous shales, to the Kimmeridge 
clay at about 290 feet. This sand is supposed by the authorities to be the repre- 
sentative of the Portland series. It contains casts of annelides and the claws of 
one or two small species of crab. 

This account may be considered vaguely indefinite, but we have lost the 
valuable services of W. Toploy, Esq., F.G.S., the authorities in Jermyn 
street rightly considering that the examination of the cores to a depth of 
1,000 feet was not of sufficient importance to warrant the employment of so 
valuable an officer of the department. It is devoutly to be hoped, nevertheless, 
that the importance of our new discoveries below that point will be so forcibly 
impressed on " the powers that be " as to induce them to send Mr Topley to 
complete the work already begun. 

Till then your Hon. Sec. must do what he can ; but to travel nearly 100 
miles per diem and to wield a two-pound hammer for five or six hours consecu- 
tively, with the result of having examined only 20 feet of core, while being a 
healthy exercise for a strong man !of leisure, is a bit of a bore to one in failing 
health and overpressed with occupation. Should any young gentleman of leisure 
be thinking of emigrating to the gold diggings, in order to make his fortune, he 
could, under my directions, obtain valuable preliminary experience and training 
in nugget seeking. 
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Meanwhile, I do not complain. I experience the pleasurable truth so eloquently 
described by Buskin, viz., that " the real animating power of knowledge is only in the 
moment of its being first received, when it fills us with wonder and joy — a joy for 
which, observe, the previous ignorance is just as necessary as the present know- 
ledge. That man is always happy who is in the presence of something which he 
cannot know to the fully but which he is always going on to know" 

We have, during the past quarter, among other supporters, obtained the 
patronage of His Grace the Duke of Richmond and of the Bight Hon. the Earl of 
Chichester, Lord Lieutenant of the County of Sussex. We venture to hope that 
the noble owner of Battle Abbey, and the nobility and gentry of Sussex and Kent, 
will follow their example. 

A rough proof (for correction) of the names and titles of our subscribers is 
enclosed, with the request that each subscriber will correct what is amiss, prior to 
the reprinting of the list as a permanent record. A favourable opportunity now 
presents itself for the addition of names and subscriptions. 

HENBY WILLETT, 

Hon. Sec. and Treasurer. 

Arnold House, March 31st, 1875. 
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In iftemorfam. 



We have to lament the loss by death of another 
friend— Sir Charles Lyell, Bart., to whom the writer (in 
common with all Students of Geology) is so greatly 
indebted for having been taught " how to observe." 

Both Religion and Science formerly received equal 
injury from such works as B&liquia-IHluviance, which, 
written with the best intention, sought to prove, by the 
existence of fossils, that the Mosaic Deluge was a 
scientific fact. 

Lyell had the wisdom to perceive, and the courage to 
state boldly, that the region of his science is truly to 
enquire " how far the changes observable on the Earth's 
surface are referable to Causes now in operation ; n while, 
at the same time, he showed that the true domain of 
Religion rests on simple Faith. He did good service by 
asserting that " if we believe the Flood to have been a 
"temporary suspension of the ordinary laws of the 
" natural world, requiring the miraculous intervention of 
" the Divine Power, it is evident that the credibility of 
" such an event cannot be enhanced by any series of in- 
" undations, however analagous, of which the Geologist 
"may imagine he has discovered the proofs. For my 
"own part (he continues), I have always considered 
"the Flood (when its universality in the strictest 
"sense of the word has been insisted on) to be a 
" supernatural event far beyond the reach of Geological 
" inquiry, whether as to the causes which produced it or 
" the results likely to have ensued from it." 

Well would it be, both for Science and for Religion, 
if students of the one would be content to enquire, to 
observe, and to record accurately ; while disciples of the 
other had really faith enough to reverently trust all 
"kinds of Divine Revelation. They would then become 
men like Lyell and Phillips, in whom the greatest know- 
ledge only increased reverence and deepened humility, 
creating the " highest style of man" viz., one who can 
combine intellectual pursuits in an active and earnest 
life, tempered by considerate words and gentle actions. 
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SUB-WEALDEN EXPLORATION. 



ELEYENTH QUARTERLY REPORT. 



Depth attained April 1st 373 feet. 

Strata traversed since April 1st 722 feet. 

Total depth reached May 26th 1095 feet. 

Greatest daily progress 27 feet. 

Greatest weekly progress 125 feet. . 

. Lined with 6in. tubes 839 feet. 

Present diameter of bore 4 inches. 

By a stupid oversight the six inch diameter of bore was reported in our last 
as six inch area. 

Whereas last year our Quarterly Reports " had nothing to record," we have 
now such a press of matter that we shall be obliged, as an Irishman would say, 
to- have at least six Quarterly Reports ! 

The details of the above very satisfactory progress, according to the exact 
report of Mr Thornton, the Superintendent in charge, will be given in our next 
issue. 

It will be remembered that the abandoned bore-hole had attained a depth of 
1,018 feet. 

The principal part of the strata which we have just traversed is, therefore, 
of course, identical with our old discoveries. 

From 1,018 feet downwards* these strata (in Sussex) are entirely new to 
Science. 

From 995 feet to 1,040 feet— i.e. 45 feet— consist of hard mottled sandstone, 
containing comparatively but little lime, without lamina of stratification. 

From 1,040 feet to 1,065 feet, the laminae were perfectly horizontal, and very 
thin (from 12 to 20 to the inch). 
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From 600 feet downwards, the cores were all more or less split up and fissured ; 
the fissures sometimes being filled in with crystallized carbonate of lime ; sometimes 
with petroleum ; at others, with clay, presenting a slickenside appearance. These 
oblique fissures cause not only the core, but the exterior of the bore hole to fall to 
pieces, and seriously retard the boring operations, by inserting their wedge-like 
fragments against the auger. 

So serious and threatening were the symptoms at about 840 feet, that it was 
deemed advisable to stop 10 days for the purpose of lining the bore hole, and the 
same interval afforded a favourable opportunity for strengthening the scaffold, 
which threatened to give way under the increasing weight of the boring rods, &c., 
during the process of lowering and elevation. 

The delicate operation of lining was successfully performed. 

When in the old bore, the beautiful fossil " Ammonites Jason " was discovered 
about 970 feet, as this species had never before been found except in the Oxford 
clay, it was only a reasonable assumption that we had passed insensibly from the 
Kimmeridge into the Oxford clay. It must now be classed among the fauna of the 
Kimmeridge. 

Mr Topley, (whose absence is greatly to be regretted), was naturally desirous, 
in our re-examination of the beds, to know whether any definite line of demarca- 
tion would be noticed. No such division has been discovered. On the contrary, 
such examination as could be made (from the fossils developed at intervals up to 
1,065 feet) forces upon us the conviction, unwelcome though it be, that we aee 

NOT YET OUT OP THE KlMMERIDGE CLAY. 

Very apposite was the sympathetic quotation of the President of the Geological 
Society, to the Hon. Sec., " Woe unto him that ladeth himself with thick clay." 

So depressing was the. intelligence at our Committee Meeting, that one of 
our most enthusiastic supporters felt inclined to give a more emphatic interpre- 
tation to the word " woe," and to use it as the Sussex carters do when they speak 
to their horses—" Whoh ! " " Had we not better leave off ? " 

With a balance in hand, with the Treasury Grant just dribbling in, and with 
the boring hastening downwards at the rate of 28 feet a day, this suggestion did 
not find favour with the Committee, and it was decided to push on as fast as 
possible, at any rate to 1,500 feet. 

By that time all our funds, including ,£500 of Government Grant, will be 
exhausted, and unless additional subscriptions be raised to the extent of .£1,200, 
either the work must stop* or your Treasurer be sorrowful with the "woe" of 
being laden with " debt " as well as with " thick clay." 
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It does seem to be a pity to stop just as we seem to be within sight of the 
" promised land." It does also seem a pity that we should not exhaust the 
Government Grant ; and it does seem a greater pity still that the £300 which 
Mr Warner has been keeping ready for us, on attaining 2,000 feet, should elude 
our grasp. 

A meeting of the Committee was held at Jermyn street, London, on Wednes- 
day, May 26th, the members present being Professor Ramsay, F.R.S. (in the 
chair), Sir P. de M. Grey-Egerton, Bart., M.P., F.B.S., Professor Prestwicb, 
F.R.S., Professor Boyd-Dawkins, F.R.S., Professor Rupert Jones, John Evans, 
Esq., F.R.S., R. Godwin-Austen, Esq., F.R.S., H. W. Bristow, Esq., F.R.S., 
S. Owens, Esq., and Henry Willett, Esq. (hon. sec. and treasurer). 

On the motion of EL Willett, Esq., seconded by R. Godwin-Austen, Esq., 
it was unanimously resolved that J. H. Peyton, Esq., F.G.S., should be added to 
the Committee. 

Mr Willett reported that on the previous day (Tuesday) the bore had 
attained a depth of 1,065 feet ; and cores and fossils were exhibited which were 
considered to belong unmistakeably to the Eimmeridge Clay. 

A discussion on the future prospects of the Exploration followed, during which 
it was stated that financial difficulties are imperilling the completion of the 
undertaking. Major Beaumont attended on behalf of the Diamond Boring 
Company, and the former schedule of rates was referred to ; it being distinctly 
understood that while the Diamond Company were at liberty to cease boring 
at any time, the Hon. Secretary of the Sub-Wealden Exploration was also 
empowered to give notice to the contractors to stop at any time. 

It was agreed that this notice ought, in fairness, to be not less than four- 
teen days, or within a distance of 100 feet. 

Major Beaumont, on behalf of the contractors, promised that the subsequent 
schedule should be considered for revision, provided the boring continued to 
progress favourably. 

Upon this, it was resolved, on the motion of Sir P. de Grey-Egerton, seconded 
by John Evans, Esq., that the work should be continued to a depth of 1,500 feet (if 
nothing unforeseen should occur to prevent it), and that the Committee should 
adjourn until 1,400 feet have been reached. 

Major Beaumont, M.P., to encourage us, promises J6100 from the Diamond 
Boring Company on attaining 1,500 feet. Tour Hon. Sec. is willing to promise an 
additional .£20 for every 100 feet attained beyond that depth* 

The generous help hitherto so freely accorded in the work, would make it 
positively sinful to doubt that somehow, without asking for it, the necessary 
funds will be forthcoming. 
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As we approach the end of our labours it may not be amiss to review our 
position. 

We have persistently and invariably stated that we are not seeking for coal. 
Such an enterprise, while a fit and proper one for landowners, or promoters of 
limited liability companies, would be quite infra dig. as a commemoration of the 
visit of the " British Association for the Advancement of Science." 

The scientific problem we have Btriven to solve is, and has been, " Does the 
ridge of old rocks (hitherto, visible only to the mind's eye of men of science) 
really extend beneath our feet, at an estimated depth of from 700 feet to 1,700 
feet ? " . If so, we will make it visible to the eyes of all " who wish to see/' what- 
ever be its nature, or its commercial value. 

We have only sought aid from those who are " cheerful givers," and to such 
alone will belong the honor of having advanced Science by the revelation of " what 
underlies the Wealden :" 

" If it were done, when 'tis done, then 'twere well it were done quickly." 

HENRY WILLETT. 

Hon. Sec. and Treasurer. 

Arnold House, 

28th May, 1875. 
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SUB-WEA1DEN EXPLORATION. 



TWELFTH QUAETEBLY EEPOET. 



Depth attained May 26th 1095 feet. 

lined with 6in. tubes 839feet. 

Bored with 4in. crown 1,137 feet. 

Completed lining with 4in. tubes 1,137 feet. 

Commenced with 3in crown Jane 19th. 

Greatest daily progress since 37 feet. 

Greatest weekly ditto 161 feet. 

Total depth July 10th 1,546 feet. 

Present diameter of bore 3in. 

Strata traversed since May 28th 451 feet. 

Our Subscribers will please to bear in mind that the above Report, read off 
so readily, represents an amount of work almost as difficult to comprehend by those 
who have never visited the spot and seen the machinery in operation as it has actually 
been difficult to accomplish. 

Mobs than a quarter of a mile of iron and steel tubing, consisting of 
over 260 separate pieces, each and all accurately screwed together in lengths 
of about 25 feet each ; i.e., involving the careful screwing together of more than 
sixty joints each time the auger is lowered, — which occupies more than an hour ; 
a reversal of the process in lifting to the surface, occupying nearly two hours, — is 
a meagre description of the work that has been in progress by night and by day 
(Sundays excepted) since our last Report. 

By the kind permission of the Eev. T. Partington, your Hon. Sec. has been 
privileged to reside in the immediate neighbourhood for the last month ; without 
this assistance he would have been physically incapacitated from giving that close 
attention, and from executing the actual handicraft, necessary for the breaking up 
and minute examination of the cores so abundantly and rapidly supplied (from 
20 to 40 feet per diem). 

This labour, the correspondence, and the negociation necessary to keep pace 
with the changing daily necessities requiring urgent attention, render it impossible to 
give the required revision and arrangement of the several fossils, at the various 
depths, which scientific accuracy demands, in order to tabulate a permanent record 
of our discoveries. This important part of our work must be left to the future, 
when leisure for reflection ana comparison can be found. 

In fulfilment of the promise made in our last report, we print a transcript of 
the journal of Mr Thornton, the Engineer in charge. 

It ia rightfully due to him to state that our success so far has depended mainly 
on the patience, experience, and sound judgment exercised by him in the direction 
and control of the machinery so admirably adapted for the performance of the 
work for which it was designed. 
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Date. 


Depth 
boxed. 


Total 
depth. 


Core. 


Strata* 


Remarks. 




ft. 


in. 


ft. i 


m. 


ft. 


in. 






Mar. 31 


9 





383 





8 





Kimmeridgt clay 




April 1 


18 





401 





15 





Do. ( rather softer 




.• 2 


20 





421 





15 





Ditto 




3 


7 





428 





5 


6 


Ditto 




!. 5 


19 





447 





17 





Kimmeridge clay 
more solid and 
compact 




» 6 


25 





472 





24 





Ditto 




8 


23 





495 





23 





Ditto 




9 


26 





521 





25 





Ditto 




10 


20 





541 





19 





Ditto 




„ 12 


25 





566 





25 





Kimmeridge clay 


















dark brwn. coir. 




». 13 


28 





594 





26 


6 


Ditto 




14 


13 





__ 




13 





Ditto 




14 


1 


6 







1 


6 


Brown limestone 




M 


3 





— 




3 





Kimmeridge clay 




14 





6 









6 


Brown limestone 




.. 14 


5 





617 





4 





Kimmeridge clay 




15 


22 





639 





21 





Ditto 




"• 16 


21 





660 





20 





Ditto with veins 


















of carbonate of 
lime 


Core very 
much split 
up 


„ 17 


6 





666 





4 





Ditto - 


m 19 


13 





679 





12 





Ditto 




•• 20 


21 





700 





20 





Ditto 




:; 2i 


24 





724 





23 


9 


Kimmeridge clay 
much softer ana 
darker in color, 
very full fossils 




„ 22 


17 





741 





17 





Kimmeridge day 
with large reins 
of carbonate of 
lime 




„ 23 


16 





757 





15 


6 


Smaller 




" 24 


6 





763 





4 





Ditto 




„ 26 


18 





781 





17 





Kimmeridge clay 
with small veins 
of carbonate of 
lime 




» 27 


19 





800 





18 





Kimmeridge clay 




*» 28 


10 





810 





9 





Ditto 




29 


10 





820 





9 


6 


Ditto 




30 


19 





839 





18 


9 


Ditto 




Hay 10 


10 





849 





8 





Ditto 




„ 11 


15 





864 





7 





Ditto 


Core very 


















muchbrkn. 
jammed in 
hole 


it 12 


18 





882 





10 





Ditto 




" 13 


20 





902 





16 





Ditto with hard 


















bands of lime* 
stone 




,. 14 


23 





925 





20 





Ditto 


Very soft 
place at 
922 feet 


it 15 


14 





939 





12 





Ditto 




,. 17 
m 18 


16 
10 






955 
965 






14 
9 






Clay 

Ditto with veins 


















of carbonate of 
lime 




if 19 


18 





983 





18 





Ditto 




„ 20 


9 





992 





8 


6 


Oxford clay 


Rather hard 
and more 
limey 


,, 20 


12 





1004 





11 





Ditto 


More sandy , 
and very 
soft, with 
veins carb. 
of lime 


m 21 


27 





1031 





24 





Sandstone 


Rthr. shaky, 
and full of 
fossils 


„ 22 


14 





1045. 





13 





Ditto Ditto 
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Date. 


Depth 
bored. 




ft. in. 


May 22 


2 


.. 24 


17 


,. 25 


28 


= s 


16 
21 


:5 


8 


„ 28 


- 


„ 29 


~ 


„ 31 


— 


June 1 


- 


» 2 


- 


,. 3 

„ 4 


— 


» 5 


— 


n 22 
„ 23 

•• 2? 

„ 23 
m 24 

» £ 
» 25 


17 
10 

4 
10 

4 
28 
26 


„ 26 


19 


m 28 
» 29 

., 29 


17 

4 6 
28 6 


nS 


20 
17 


July 1 


24 


„ 1 


4 


„ 2 


27 


„ 3 


19 


n 5 


4 

10 


.. 5 


16 


» e 


20 


" 8 
" 9 


11 
27 
22 
20 



Total 
depth. 



Core. 



ft. in. ft. in. 



1047 

1064 

1092 

1108 

1129 

1137 



1154 
1161 
1168 
1178 
1182 



1210 
1236 



1255 



1272 

1276 6 

1305 

1325 

1342 

1366 



1370 

1397 

1416 

1420 

1430 

1446 

1466 



1477 
1504 
1526 
1546 



2 

16 

27 

15 

11 



16 6 

4 6 

27 

18 9 

10 

9 



3 6 

26 

17 6 

3 9 

9 6 

15 

19 6 

10 6 

24 6 

21 

19 



Strata, 



Remarks. 



Very full of 
slips 



Sandy shale 

Ditto, more com- 
pact and solid 

Do., with nodules 
of limestone 

Shaley sandstone 

Sandstone* Tory 
shaley Part of oore 

left in the 
hole 

All the oore left in the hole. 

Broke the rods in the hole, 
while boring 12ft. from top 
of oore tube 

Lifting the rods with screw- 
jacks, 3ft from bottom 

Taking out broken tackle of 
the machine 

Got a water space through the 
bore tube, and moved it with 
jacks 

Got the bore tube loose, and 
lifted it 30ft. 

Continued lifting rods to 80ft., 
from bottom 

Ditto, 200 feet 

Renewing broken gear on 
machine 

Got the machine put right and 
drew out the rods with 
10ft 9in of sandstone core 



Shaley limestone 

Ditto 

Lt. bl. limestone 

Shaley ditto 

Ditto 

Calcareous shale 

Ditto, more free 
from sand 

Very clayey shale 
more like Ox- 
ford clay 

Calcareous shale 

Ditto 

Soft dark gritty 
limestone 

Calcareous shale 

Friable calcare- 
ous grit 

Soft calcareous 
grit with bands 
hard limestone 

Calcareous lime- 
stone 

Blue limestone, 
changing into 
shale 

Strong blue shale 
with few fossils 

Ditto 

Calcareous lime- 
stone, very full 
of oysters 

Calcareous shale, 
bl., full of lime 
utle, very few 
fossils 

Blue shale 

Ditto 

Ditto 



Do., a great many 
enonnites and 
other fossils 



-nyiilztJu by 



Google 



When on June 7th, 140 feet of dtbri* from the faulted and shattered aides had 
been deposited (via., from Saturday night till Monday morning), Mr Thornton, like 
a Bkilfnl general, intuitively grasped the situation, and decided promptly that it 
was imperatire for ultimate success that the whole depth should be cased with 
tubing. 

With a failing exchequer, your Hon. Sec. was sorely tempted, as he has been 
scores of times, to lose heart, and give it up altogether. Now especially, when the 
probabilities were greatly in favour of being unable to attain more than one hundred 
feet of additional depth, even after the lining had been accomplished. 

On Tuesday, June 15th, as soon as the negotiations were concluded, no time 
was lost in preparation, and the order was given " Line at once ! " 

The three-inch iron shaft, which had been fairly wrenched asunder in the efforts 
to extricate (successfully) the imprisoned auger, had to be replaced by one of wrought 
steel. This steel shaft did not arrive till the middle of the day of Wednesday, June 
16th. On June 17th, 970 feet of 4-inch tubing were screwed together and lowered 
into the hole— A feat unexampled in boring operations— and had sufficient 
tubing been on the snot we should have completed this our second victory on the day 
of which every Englishman may well be gratefully proud — " the glorious 18th of 
June." As it turned out, we had to " stand at ease ; ' ' and it was not till the following 
day, the 19th, that the fight was over, and the victory won. 

The suspense, mental as well as actual, may be better understood when it is 
known 

I. That the weight of pipes suspended was over eight tons. 

II. That the lowering of every joint, besides the screwing, involved the tighten- 

ing and loosening of eight bolts ; and 
m. That it was in performing the same operation with only 280 feet of pipe, 
under Mackay's superintendence, that it was suffered to drop, and so much 
suffering (viz., — six months delay,) resulted. 

A committee meeting was held in Jermyn street on Friday, July 9th. Professor 
Ramsay in the chair. Present : 

Sir Philip Grey Egerton, Bart., M.P., F.E.S., 

Prof. Warington Smyth, F.R.S., (Inspector of Crown Mines), 

F. J. Bramwell, Esq., C.E., F.R.S., 

R. A. Godwin-Austen, Esq., F.R.S., 

Robert Etheridge, Esq., F.R.S., 

Henry Willett (Hon. Secretary). 
Minutes were read and confirmed. 
The Treasurer's report was read and approved. 
Balance in hand... ... ... ... ... ... £205 

Assets in Unpaid Treasury Grants and Subscriptions, about ... 500 

£705 



Due to Diamond Company on Contract performed, about ... £600 

The negociations for lining the bore-hole were reported, and the terms approved. 

Depth attained (1,510 feet) was reported. 

The offer made by the Hon. Sec. to the Contractors was considered. 

Specimens of cores were examined, and the question was raised whether the 
calcareous grit (at 1,159 to 1,333) might not be the true calc. grit, and the lower 
shales Oxford clay ? The Hon. Sec. produced fossils from a depth of 1,390 feet, 
identical with those found higher up in the Kimmeridge clay, and stated that 
Ostrea vvrgula was in abundance down to 1,500 feet. 

Professor Etheridge pronounced the fossils to be 

Ostrea virgula 1,370ft. I Ammonites mutabilis ... 1,385ft. 

Iingula ovalis 1,376ft. Discina latissima 1,387ft. 

Trigonia 1,383ft. | 

and all of Kimmeridge Clay. 

The Hon. Sec. stated that he had no personal desire for the further prosecution 
of the work, and appealed to R. Godwin-Austen, Esq., as to whether or not it was 
still his opinion that the work should be discontinued. 
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Mr Godwin-Austin replied that as the argillaceous beds were so thick, and 
the Oxford Clay not reached, and that formation oould not probably be lets than 400 
feet, it was his opinion that no further benefit oould arise from prosecuting the 
enterprise ; and that as the people who said we were seeking for coal would probably 
be disappointed, it would perhaps be better to suspend operations. He concluded by 
enquiring of the " Director-General " (Prof. Ramsay) what he expected next ? 

Professor Ramsay, with much emphasis, replied that neither he, nor any 
living man, knew what it would be ; that, in his opinion, the information already 
obtained was most important and most valuable, both in a scientific and economic 
view ; and that ho should strongly advocate " to go on while we could get any 
money." (Applause.) 

Professor Wabinqton Smyth agreed, and intimated that, as the extra thick- 
ness of certain strata were often compensated for by diminished deposits beneath 
he thought it possible that the Oxford clay might be absent, or thin out. 

F. J. Bkamwell, Esq., C.E., F.R.S., thought we ought certainly to go on to 
2,000 or even 3.000 feet, and announced the donation of £100 from Edward Easton, 
Esq., C.E. (Applause.) 

Sir P. Obey Egebton would vote for going on. 

Major Beaumont, M.P., attended on behalf of the Diamond Boring Company. 
He thought an excursion to the works, for the purpose of extending information 
and obtaining support, should be made ; and he thought that several members of 
the House of Commons might be induced to attend and to subscribe. 

The Hon. Sec. referred to the two excursions already made without one 
additional subscriber having been obtained, and feared that another excursion 
would not produce better results. The Hon. Sec. also referred to the conversation 
which had taken place in the morning respecting further progress ; and, after a 
lengthy discussion, it was resolved "that the extension of the bore to 2,000 feet 
be authorised, proTiding the Treasurer can raise the necessary funds." 

The terms agreed upon between Major Beaumont and Mr Willett were as 
follows :— 

I. That the lining tubes already supplied be paid for by the contractors, 

which would be equivalent to an immediate donation of .£100. 

II. That the schedule of prices agreed on in January be adhered to ; vis., that 

£350 be paid for extending the bore-hole to 1,600 feet, and on attaining 
this depth the contractors would give another JB100. 

HI. That the schedule of prices be not altered to 1,700 feet, and that .£400 be 
paid for this extension. On attaining this depth the contractors 
would give a 3rd donation of X150. 

It was also understood 

I. l?hat, should insuperable difficulties occur, the contractors might leave off 
at anytime. 

EL That the Hon. Sec. will use his best endeavours to raise the funds 
necessary to extend the bore to 2,000 feet at least 

While the Committee were in consultation the work was progressing, and we 
received a new and most important confirmation of Professor Ramsay's opinion 
that " no one knew what next might be found," by the discovery of shales containing 
" many Encrinites" 

This startling news was received late on Saturday night July 10th. What 
could the new stratum be ? Lias ? Might the Engineer be mistaken, and have con- 
founded the corals of the Coral Bag with " Encrinites ? " Or, had we reached the 
mountain limetone ? (a Palssaozoic Bock) and were our expectations thus realized ; 
and our labours at an end ? 

Thus, alternating between hopes and fears, the Sunday's rest intervened ; and 
I fear that " the sermons in stones " absorbed more mental attention than was quite 
becoming in one who has lately been addressed as "the Reverend Henry Willett." 

On Monday, July 12th, at great personal inconvenience, the boring was hastily 
revisited, and, without doubt, at from 1,520 to 1,556 feet, numerous joints ana 
stems of Encrinites exist. 

These fossils have been named and re-named so often, that what the present 
scientific name may be, I don't know. Extra Crams, — or something Extra, no 
doubt ; — but they are what I used to know as " Pentacnnite," and, in my humble 
opinion, the deposit is the Lias ! 

And, now, in conclusion, I am going to be very presumptuous, and, while 
admitting my own inexperience and ignorance, and subject to correction by wiser men, 
I give it as my decided opinion " That we may have passed through the 

WHOLE OF THE JUBASSIC OB OOLITIC BEDS WITH NO OMISSION WHATEVEB, 
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except that they are many of them thinner than what are found in the West, 
and I propose (subject to correction as aforesaid) to class the resultant discoveries 
by our boring; as follows : — 

Depth in boring* Estimated thickness, 

as Purbeck . 176 

„ Portland 80 

„ Kimmeridge Clay 862 
„ CalcGrit 41 

., Oxford Oolite 23 

Oxford Clay 143 

Grit(Qy.CornbraBh) 8 

Forest Marble "1 

Bradford Clay I ,«« 

Upper Oolite f ld3 

Stonesfield Beds J 

Fuller's Earth > 

Inferior OoUte > S2 

Lias, 32 

containing Encrinites 

This conclusion I hare arrived at for the following reasons :— 

I. Both I and Mr Peyton have noticed, over and over again, the repeating 

or recurring character of the whole deposits, — 

Calcareous or of lime 

Arenaceous „ more sandy 

Argillaceous „ shales with more clay. 

Now, this is the special characteristic of the Oolite period, and is referred 
by Professor Phillips to the gradual, continuous, and varied rate of 
depression of the area of the ancient sea bottom. 

II. The general description given by Professor Phillips " a succession of 

limestones, oolitic or shelly, laminated, or massive, alternating with 
clays, and sands locally hardened to sandstone," exactly coincides with 
our discoveries." 

III. As these various beds become bleached by the sunshine, fissured by frost, 

and dissolved by rain near the surface, they alter their distinctive 

characters in the various quarries in which they have been examined. 
IV* Varieties in deposition would naturally occur at varying depths, and in 

varying areas, owing to ancient local currents, and sources of materials 

deposited. 
Y. Allowance for variation in appearances must also be made, consequent 

upon the pressure on the beds at the increasing depths, which, in onr 

case, has been unrelieved. 

VI. As my friend, Professor Church, remarks on the Forest Marble, " great 

and important changes have occurred by the changes in chemical con- 
stitution, arising from the filtration of rain water. 

VII. Throughout' the whole depth, the strata remained horizontal, with few 

slight exceptions by Assuring and false bedding. 
VIII* It is a great question whether the zones of animal life are not much more 
variable than has hitherto been admitted, and whether the perpetuation 
of certain specific forms be not more dependant upon climate and on the 
peculiarities of inorganic matter suspended or dissolved in the waters 
then inhabited. 

IX. In classifying accurately ancient deposits under certain titles as Kim* 

mcridge or Oxford Clay, it is generally understood that the difference 
is a difference in time, marked by a different fauna or flora. 

X. Is our knowledge so extensive and so accurate as to enable us to state 

positively that, in a different or distant area, distinctive forms may not 

have died out, or may have, on the contrary, survived the destruction 

supposed to be characteristic of a specified deposit ? 

These opinions must be considered as hypothetical suggestions only, and if (as is 

not improbable) they prove to be erroneous, it should not be forgotten that, had Mr 

Topley been permitted to complete his work at the boring of examining the cores 

when first brought to the surface, and of marking them off, inch by inch, many 

sub-divisions would have been remarked which disappear after the cores have been 

left exposed. 
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Cores which, when first drawn, appear black and break readily between the 
fingers, and even crumble under the pressure of the water, fade and become harder in 
texture by exposure even of a few days or hours. 

Fossils which might have been noticed at first become destroyed by efflorescence, 
and plants and insects, &c, disappear in a few hours. 

Continuous observations by one mind are of far higher importance than the 
interrupted and intermittent efforts of two individuals ; and although Mr Peyton has 
been most assiduous, most industrious, and most painstaking, and the enterprise is 
highly indebted to him, yet he would be the first to admit, and to agree with me that 
it has been a very great misfortune that Mr Topley's services have been withheld. 

No such opportunity ever has occurred before, and probably will not recur for a 
long time, of measuring in one perpendicular section the Jurassic deposits bedded 
horizontally. 

My own shortcomings are admitted respectfully, and any errors in deduction 
must be put down to my share in " human infirmity." 

The Diamond Bock Boring Company, through their Chairman, Major Beaumont, 
M.P., have not only performed their work more rapidly and in a more masterly 
manner than could reasonably have been expected ; but they have proved, without 
doubt, that their system has no rival for economy and expedition, and they have 
earned our esteem and grateful acknowledgments by their promptness and business 
habits, as well as by the generous and liberal donations made in consideration of the 
absence of difficulties — an absence due to the skill, forethought, and patient atten- 
tion employed. 

This report, though extended beyond our usual limits, must necessarily exclude 
much that ought to be recorded. 

Financial statements in detail must be postponed. Many individual obligations 
are omitted, and errata must be excused. 

Meanwhile, to all our many friends and many helpers our only answer is 
" Thanks, and Thanks, and ever Thanks." The best proof we can give of our 
gratitude is (as Abraham Lincoln observed), " to keep pegging away." 

HENRY WILLETT, 
Arnold House, July 13th, 1875. Hon. Sec. and Treasurer. 
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Freer, Rev. T. H 

King, G. W., Esq 

Leighton, W. H., Esq 

Richmond , His Grace the Duke of 

Hill, H., Esq 
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Hambtin, E., Esq 
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Hawksley, Thos., Esq., C.E 
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Hack, D., Esq 

Dickenson, F. H., Esq 
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Maokeson, H. B., Esq., F.G.S 
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Haines, J., Esq. 

Corbett, J., Esq., M.P 

Willett, Henry, Esq., F.G.S 

Gibbons, S. Clifford, Esq 

Savage, W. D., Esq 

Mayall, J. E., Esq 

Johnson, F., Esq 

Bellingham, C, Esq 

Latham, Rev. H 

Blake, Rev. Jex 

Boxall, Percival, Esq 

Fenny, Rev. C. W 

Rosa, Thomas, Esq 

Gny, W. A., Esq 

Norfolk, His Grace the Duke of 

Cubitt, George, Esq., M.P 

Unwin, Prof 

Lee, J. E„ Esq., F.G.S 

Pleydell, J. M., Esq 

Tennant, Prof., F.G.S 

Rooper, J., Esq 

Bevmgton, J. B., Esq.' 

Harris, F., Esq 

Huddlestone, H., Esq 

Hnll, Prof., F.R.S., F.G.S 

Fferington, Miss H 

Carpenter, Chas. Esq. 

Mackey, J., Esq 

Galton, F., Esq 

The Treasury, The Lords Commissioners of 

Fitzhngh, A. J., Esq. 

Friend, A 

Robinson, Angustin, Esq 

Willett, John, Esq 

Tooth, Fred., Esq 

The Speaker, The Right Hon 

Hall, W., Esq 

Cox, Alderman 
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CONDITIONAL SUBSCRIPTIONS PROMISED. 

Treasury Grant, JB100 for every 100 feet 

His Grace the Duke of Devonshire, on reaching 1,500 feet 

„ „ „ 2,000 feet 

Warner, Thomas, Esq., on reaching 2,000 feet 

Fordham, B., Esq., on reaching 1,500 feet 

Bramwell, F. J., Esq., C.E., F.R.S., for extension beyond 1,800 feet.. 

Willett, Henry, Esq., ditto 1,600 feet 

Ditto 1,700 feet 

Ditto 1,800 feet 

Ditto 1,900 feet 

Catt, Charles, Esq., beyond 1,800 feet 

Cochrane, Charles, Esq., 1,600 feet 

Easton, Edward, Esq., C.E., beyond 1,500 feet 

Mildmay, Henry B., Esq., ditto ... 

Hodgson, J. JS., Esq., ditto 

Butler, J. Esq., " to keep pegging away" 

Brigden, J. L., Esq., Mayor of Brighton, beyond 1,500 feet 

Champernowne, A., Esq., beyond 1,500 feet 

Grand Hotel Company, per J. E. Mayall, Esq., beyond 1,500 feet .. 

Bellingham, C, Esq., beyond 1,500 feet 
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SUB-WMLDEN EXPLORATION. 



THIRTEENTH QUARTERLY REPORT. 



Diameter of bore, July 13th 3 inches. 

Depth reached at that date 1,546 feet. 

Bored since with 3in. crown 128 feet. 

Lined with 3in. tubes 637 feet. 

Commenced with 2£ crown August9th. 

Strata traversed since..... 150 feet. 

Base of Kimmeridge Clay reached at 1,760 feet. 

Oolitic strata traversed 64 feet. 

Depth reached with thermometer 1,640 feet. 

Maximum temperature recorded 72° F. 

Total depth attained 1,824 feet. 

3-inch tubes extracted since , 537 feet. 

The original problem, viz., "An enquiry as to whether or not palceotoic rocks 
might be found at a depth variously estimated at from 700ft. to 1,700/*.," has thus 
been solved in the negative, and Geological Science has been advanced in this 
locality one third of a mile towards the earth's centre. 

That there might be no mistake on this point, the boring rods were accurately 
measured by an independent and trustworthy agent as they were extracted on 26th . 
August, with the following results : — 71 joints, varying from lift, lin., to 26ft. 3in., 
and averaging each 25ft. 3£in.,=l,796 feet 10 inches. 

At this time, from the diminished diameter and the friability of the strata at 
about 1,780 feet, it was with the greatest difficulty that the tubes could be kept clear 
by the water current, even though a pressure of 30016s. per square inch was exerted 
on the valves of the force-pump ; the fluid effluent being about the consistency of 
Thames mud. 

Persevering nevertheless, and hoping on against hope, the rods were again and 
again lowered and raised, bringing up^only a few feet of 1-inch core. 

On Monday, August 30th, more than 50 feet of debris obstructed the descent 
of the auger, and twenty hours pumping was required before the true base could be 
reached. The depth was then extended another eight feet. 

This last core,— from 1,824 feet,— was safely withdrawn in the presence of the 
Hon. Sec, and of Mr Gulland, the engineer, on Tuesday, 31st August, at 4 o'clock p.m. 

Mstjor Beaumont, M.F., Chairman of the Diamond Rock Boring Company, also 
visited the boring on the morning of that day, and decided that the risk of continuing 
the work was too great to be encountered, except by an enlargement of the diameter. 

As soon as the auger was withdrawn, it was immediately re-lowered, and although 
only three hours had been spent in its transit, it was found that 70 feet of mud had 
been deposited. 

The offer of the contractors to enlarge the bore hole would have involved, in 
addition to the terms already agreed upon : — 

I. An outlay of .£700. 

H. A delay of three months. 

III. An additional cost of £& per foot for every foot bored from 2,000 feet to 
2,500 feet. 

Under these circumstances, and as the Central Committee for Scientific Reference 
was scattered far and wide, it was thought best to send a letter to each member, 
asking his individual opinion. 

By a large majority, it was decided to discontinue our operations, and in this 
decision your Hon. Sec. most cordially concurred. 

The annexed report was, therefore, sent to the British Association. 

THIRD ANNUAL REPORTfTO THE BRITISH ASSOCIATION. 

" Of the £150 granted by the Committee of Recommendations, in furtherance of 
this undertaking, £25 was voted in 1872, and, as reported at Bradford, in the 
subsequent twelve months 295 feet of strata were penetrated at a diameter of nine 
inches. 

" The second grant of £25, made in 1873, encouraged an enlarged subscription of 
sufficient amount to warrant the Committee in entering into a contract with the 
Diamond Boring Company to extend, by their process (at a diameter of three inches), 
the bore hole to 1,000 feet. This depth was successfully reached on the 18th of 
June, 1874. 

" In the report made at Belfast, it was announced that the Government had (in 
•consequence of a memorial signed, on behalf of their Councils, by the Presidents of 
the Royal Society, of the Geological Society of London, and of the Society of 
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Engineers) oonaented to a Treasury grant of .£1,000 ; to be paid on the condition 
that beyond the depth of 1,000 feet an additional one foot should be explored for 
every £1 of the aforesaid grant. 

"The foregoing facts induced the Committee of Recommendations at Belfast to 
give further assistance by a third and enlarged grant of £100. Thus again en- 
couraged, the Committee arranged a contract with the Diamond Boring Company for 
an extension to 1,200 feet, at an additional cost of £400 ; but, at 1,018 feet, the 
strata were found to be so much broken and fissured that it became absolutely 
essential to line the entire depth. The estimated cost of this operation was an 
additional £400. 

" Engineering difficulties of an unforeseen and of a finally insurmountable nature 
ensued ; and, in consequence, the Treasurer of the British Association was informed, 
in October, 1874, that the grant might possibly not be required— at any rate, not at 
that time. 

" In January, 1875, the contractors, with laudable courage and energy, volunteered 
to commence de novo, and to put down a bore-hole of considerably enlarged diameter, 
which should be lined at their expense to the depth of 1,000 feet, at a- cost, including 
lining tubes, of £600 ; viz., of £200 only beyond what had been agreed upon as the 
price for lining the old 3in. diameter. 

"This work, begun on February 12th, 1875, went on uninterruptedly, as will be 
seen by the subjoined statement : — 

Diameter of core. 
Bored at 8in diameter, 28ft. Lined with 8in tube, 28ft. 6in 

7in „ 77ft. 6ia 

6in „ 245ft. 5in 

5in „ 839ft. 4ia 

4in „ 1134ft. 3ia 

3in „ 1670ft. 2±in 

1762ft. lin 

1762ft. 

" It should be remembered that the problem originally offered for solution was one 
' based on the strong opinion expressed by our most eminent geologists that there was 
a high degree of probability that Palaeozoic rocks (following the course of the axis of 
Artois, and dipping beneath the surface in Belgium and the north of France) would 
be found at a depth variously estimated at from 700 feet to 1,700 feet. 

" In this aspect the problem is solved ; a depth of 1,753 feet having been explored 
with the certainty that (within the aforesaid maximum distance) no btjch bocks 
exist in this locality. 

" On the contrary, an extraordinary and unexampled thickness of sedimentary bedB, 
possessing many features of the Jurassic series, with a fauna most persistent in type, 
and such as has hitherto been considered to denote Kimmeridge Clay of England and 
of the Continent, is the result, so far, of the discoveries made by the Sub-Wealden 
Exploration. 

" Although no economic advantages were ever sought by the promoters, two not 
unimportant results have ensued : — 

" I. A company has been established for developing the rich beds of gypsum which 
we have discovered, and which were hitherto unknown to exist in Sussex. 

" II. We have proved that the project for supplying Hastings with water by means 
of a deep well on the Artesian system would be abortive. 

" After three years of toil and anxiety, it is some satisfaction to be able to state 
further that, owing to the munificent response made by lovers of Science, of all orders 
and degrees of men among us, a contract has been entered into for completion to 2,000 
feet, should no unavoidable hindrance occur. 

" No additional grant is solicited, or will be required, from the British Association. 

" The Geological results will be fully explained in more minute detail by Mr 
Topley'8 report, hereunto appended. 

" To him ; to Robert Etheridge, Esq., F.B.S., (for his invaluable palaeontologies! 
services) ; to J. H. Peyton, Esq., F.G.S. (for numberless journeys of inspection to the 
works) ; to Professor Ramsay ; to the Committee of Scientific Reference, over which 
he has so ably presided ; and to the Patrons and Subscribers who have so generously 
supplied the funds for prosecuting the work, the thanks of all sympathisers with 
scientific advancement are due. 

" Although, by Mr Warner's offer of .£300 on reaching 2,000 feet, that depth has 
been named as the maximum limit to be aimed at, yet the friability of the strata at 
the present depth (1,762 feet), and the persistent character of the sedimentary 
deposits, seem to snow the wisdom of stopping any further outlay on the ' Sub- 
Wealden Exploration.' # 
" Signed, on behalf of the Committee, 

"HENRY WILLETT. 
"WM. TOPLEY." 
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As the health of your Hon. Sec. prohibited his attendance at Bristol, the report 
was presented, specimens of the cores and fossils were exhibited, and a most able and 
interesting address was delivered by W. Topley, Esq., F.G.S., to whom, for his ser- 
vices on this and former occasions, the undertaking is greatly indebted. 

Our best thanks are due also to Professor Ramsay, F.R.S., and H. W. Bristow, 
Esq., E.R.S., for their considerate grant of the necessary permission for Mr Topley's 
absence for the purpose. 

There yet remained one part of our original programme neglected, viz., the 
experiments for ascertaining the underground temperature. 

Mr Topley kindly undertook to consult Professor Everett (Chairman of the Com- 
mittee appointed for this purpose by the British Association) and he (thinking it 
highly important) appointed Mr Lebour to undertake the matter. Unfortunately, 
at the last moment, this gentleman was prevented from fulfilling his intention, and 
as the contractors were anxious to commence the removal of the machinery and boring 
tubes, and as only one week re-mained (under the contract) which we could claim for 
the purpose,' your Hon. Sec. had to do his best himself in furthering the project. 

Of the two thermometers sent by Professor Everett, one was so imperfectly 
constructed that it was about as useful for the purpose as a broomstick. Your 
Hon. Sec. went to London to consult with Mr Zambra and obtained three new mining 
thermometers. These were carefully compared with the other sent by Professor 
Everett ; all were taken to Netherfield, and two days spent in arranging the apparatus 
and commencing observations. At this juncture, we obtained, by great good fortune, 
the services of Mr Charles Potter, of Liverpool, who has been for many years known 
to me as a very careful and accurate observer of nature. Observations extending 
over another ten days were continued by him and Mr Edgar W. Willett. 

These experiments involved very great difficulties, and many strange, interesting 
and inexplicable phenomena, and the ample notes require more time and thought for 
tabular record than can be spared at present. 
It must suffice to state now, that 

I. While the temperature of the springs at the surface was only 50° F.. the 
4 temperature at 1,640 feet (by three distinct and separate observations) 
reached 72° F. 
H. Great apparent discrepancies of temperature were noticed at various depths, 
which are attributed to the effects of ascending and descending currents, 
in a column of water hotter by 20 degrees at the bottom than at the top. 
m. Strange oscillations were noticed in the depth of water, and although one 
could not but be reminded of the earthquake, which a subscriber kindly 
sought to avert by making our Bore a "safety valve;" yet, the cause is 
at present attributed to the " accumulation and discharge of carbonic 
acid and of inflammable gases, derived probably from the petroleum- 
bearing strata beneath." 

IV. The discharge of these gases was proved by the extinction of lights at 

various depths, and by an explosion at another time. 

V. It is hoped that opportunity may yet recur for a more detailed investigation 

of the temperature, at an increased depth. 

A week since, the reply given to the enquiry, " How is the Boring getting on ?" 
was, " We have stopped altogether; " and, in reviewing the three years' work 
thus closing in, one is strangely reminded of the retrospect which awaits all men ; — 
"Eager hopes unfulfilled; earnest efforts baffled; unexpected successes attained; 
occasional depressing disappointments and mortifications ; great and undeserved 
kind nes 8 and encouragements from helpful human hands and hearts when least 
expected ; all over at last : and a quiet feeling of gratitude for all alone remaining." 

We are told that those who have once been almost drowned, have had all these 
thoughts vividly present ; and that the sensations of being again restored to life are 
more painful than pleasant. I can quite believe it, if only in a less degree (of course) 
from the impression produced by a notice from the Engineer last Wednesday, inform- 
ing me that " the rods were being readily extracted," and he thought they might yet 
" be able to bore down to the 2,000 feet by attaching a crown to the 3-inch tubes, 
boring to 1,824 feet, and then recommencing with the 2&-inch crown." 

This announcement arrived when I was experiencing the hospitality of the Earl 
of Ashburnham, whose continued kindness has laid me under a debt of obligation 
which I can never repay. 

An immediate visit to the boring was thus an easy matter, and there I found 
the tubes visibly rising, with a motion slow but sure, under the pressure of the screw 
jack 8, and on Friday, October 1st, all the three-inch tubes were safely extracted. 

The Sub-Wealden Exploration is, therefore, awakened again into existence ; and 
it hopes to bring to daylight the nature of deeper strata yet unknown. What these 
are would only be idle guessing. If a ridge of old rocks be within 2,000ft, we shall 
probably yet be able to announce its true place in the Geological series. Thanks to 
Mr Warner's promised gift, the difficulty is not one of Finance, nor is it likely that 
the skill of the Engineers, or the excellence of the boring machinery, will fail us. 
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The traversing of 1,800 feet of calcareous and arenaceous shales and beds of day, 
must not blind us to the fact that other strata do exist beneath, and that they can 
be reached sooner or later. 

The friends and subscribers will, therefore, yet have the infliction of another 
quarterly report, which " must, as far as the Hon. Sec. is concerned, be positively 
the last appearance." Failing powers of body and mind say unmistakeably 
" leave off ! ! " and the longing to " rest from labour " is stronger than all other 
hopes at present .to 

(Signed) HENRY WILLETT, 

Hon. Sec. and Treasurer. 

P.S.— Grateful acknowledgements are due to Rev. T. Partington and T. Lambert, 
Esq., Quarry Hill, Battle, for hospitality ; and to Thomas Davidson, Esq., F.R.S., 
Professor Etheredge, F.E.S., and Mr Crane, for valuable services rendered in the 
examination and identification of fossils discovered in the cores. 



N.B.— The details of the expenditure are postponed until the close of the work. 
We have paid the contractors £1,171 19s 8d since last quarter, and have a present 
balance of £309 17s lOd. His Grace the Duke of Devonshire has not only paid £100 
in lieu of the £50 promised, but has also, with his accustomed generosity, promised 
another £100 on reaching 2,000 feet. 
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Smith, F. S., Esq 

Hodgson, J. S., Esq., per Prof. Prestwich 
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Cochrane, C, Esq. (2nd don.) 

Champernowne, A., Esq. (3rd don.) 

Ingram, James, Esq > 

Easton, Edward, Esq., C.E 

Winham, Rev. Dan 

Butler, J., Esq 

His Grace the Duke of Devonshire 

Darwin, C, Esq., LL.D., F.R.S., F.G.S., Ac. 
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SUB-WEA1DEN EXPLORATION. 



FOURTEENTH QUARTERLY REPORT. 



Oar last report, in the beginning' of October, announced that the undertaking- 
had been unexpectedly " awakened again into existence." It was a strictly 
accurate term, for we can hardly say it has been " restored to life" 

The boring would long ago have been defunct — a thing of the past — were it 
not for the energy and hopeful perseverance of our contractors, the Diamond 
Boring Company, who are laudably endeavouring, at their own cost, to enlarge 
the bore-hole, so as to enable them to reach 2,000 feet, and to produce cores 
undeniably satisfactory to the promoters. 

Mr Cranstoun's reports are given in extenso, and his attention and fidelity 
contrast most favourably with that of your Hon. Sec., who is compelled to confess 
that, since the last report, he has not paid one visit to the boring for the purpose 
of enquiry or of supervision. 

To J. H. Peyton, Esq., F.G.S., to whom this work has been delegated, and 
who has done all that is necessary, our best thanks are due. 
Mr Cranstoun reports : — 

" 18th October, 1875. 
" In reply to yours of the 16th inst., I have been putting in 3in. lining 
tubes, with a 3gin. over-boring crown on the end of them, to re-bore the 
hole with. We are going to use all 3in. lining tubes from the top of the 
hole to the bottom, and leave the tubes standing in the hole, and commence 
to bore inside of the 3in. tubes with a 2«in. crown. 3in. tubes put in the 
hole on Thursday, 14th, lowered 675ft. 9in. ; commenced to lower at 11 a.m. 
and finished at 5 p.m. On Friday, 15th, lowered down 207ft. 5in., making a 
total of 883ft. 2in. Since then I have been waiting for more tubes, and a 
wheel for the machine ; part of the tubes I have received. I think that it 
will be about the middle of this week before I shall have the wheel to go 
on with." 



" 25th October, 1875. 
" I have been at work lowering 3in. tubes to-day until I broke the 
clams (that hold the tubes from dropping down the hole). I shall have to 
wait until I receive more clams. Lowered to-day, 332ft. 4in., making a total 
of 1,215ft. lOin." 

" 11th November, 1875. 
" I have commenced to draw out the 3in tubes again, as the machine 
is not able to revolve them. I think that we shall be trying about 50 feet of 
3in tubes, attached to the end of the boring rods. If we don't go this way 
to work, we shall try to draw the 4in tubes, and if we can get them out we 
shall then try tp bore them down to where the 3in tubes reach, and then 
re-bore the 3in tubes down to the bottom of the hole. Tubes drawn out, 621 
feet. I will write you again at the end of this week." 



" 13th November, 1875. 
" I have got all the 3in tubes out of the hole. I have commenced 
to lift the 4in tubes with jacks. I think that I shall be able to draw them 
without much trouble*" 
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"20th November, 1875. 
" I have got all the 4in. tabes out of the hole, and I shall commence 
to widen the hole to 4$in. on Monday next." 



"27th November, 1875. 
"I am at work re-boring the hole to four inches, which is working 
very well. Total depth re-bored, 205ft." 



" 10th December, 1875. 
" There will have to be something done to the road, as it is getting 
very much broken up. We shall very soon want more coal, and we shall not 
be able to pet very much here until the road is repaired. I am at work 
re-boring with a 4£in. crown. I have got 367ft. re-bored, which leaves to be 
re-bored 166ft." 



The order to repair the rond and to work up more fuel has been given, and I 
would here testify to the very valuable assistance which has been, and is still 
being, rendered by Caleb Mannington, Esq., of Marley, near Battle, who has, at 
considerable personal inconvenience, effected our cartage through roads which 
might well appal ordinary mortals, when no one else would undertake to do it ; 
thereby pleasantly illustrating the good old proverb, " A little help is worth 

MORE THAN A < GREAT DEAL OF PITY." 

The following letter, unexpectedly received from Mr Warner, involves con- 
sequences of too important a nature for me to deal with on my own responsibility : — 

" 47, Sussex square, Brighton, 

" December 6th, 1875. 
"Dear Mr Willett, — A paragraph which I read in the Sussex 
Daily News, last week, induces me to write and say that, should there be 
others who wish to carry on the Sub-Wealden Exploration to a greater depth 
than 2,000 feet, I shall be happy to contribute,— in addition to my promised 
.£300 for 2,000 feet,— ten shillings a foot for any additional depth between 
2,000 and 2,100 ; fifteen shillings a foot for every additional depth between 
2,100 and 2,300 feet; and £1 a foot for every additional depth between 2,300 
and 2,500 feet ; equal to .£400 in all for the next 500 feet after 2,000 ; the 
condition beinar that the cores brought up shall be sufficiently large to enable 
the geologists to satisfactorily identify the strata. I fear that the last were 
hardly large enough. 

"Tours faithfully, 

"Thomas Warner." 

The contents of Mr Warner's letter were forthwith communicated to the 
contractors, who have replied as follows : — 

" 2, Westminster Chambers, Victoria street, 
" London, S.W., 

"8th December, 1875. 
* " Dear Sir,— We are much obliged for your letter and are pleased 
to see that there is some likelihood of the hole being continued beyond the 
depth of 2,000 feet. We think it better to defer saying anything on the 
subject until we see whether we are able, through the means we are now 
using, to reach that depth. Of course, it is quite easy for us to go on with 
the boring, if the money could be found to enable us to overbore from the 
surface. 

" I am, dear Sir, yours truly, 

" Edwin J. Hontchurch. 
" To Henry Willett, Esq., 

" P.S.— The plan we are now trying is merely an experiment con- 
ducted at our expense in lieu of overboring ; which would have been the 
S roper and satisfactory way of conducting the work, had you been able to 
ave found money to do bo." 
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It may be assumed, roughly, that the cost of extending the bore to 2,500 
feet would be much the same by over-boring as the cost of an entirely new bore 
hole in the same spot, and that the alterations would consist mainly — 

I. — Of an extension of the 8in. bore to the top of the Kimmeridge 

clay ; or, say, to 300 feet. 
II. — After lining with 8in. tabes, a 7in bore would probably be 

extended to about 800 feet, into which 7in. tubes would 

have to be inserted. 
III. — At a diameter of Gin., the bore would be continued to a depth 

of about 1,700 feet, — and would, likewise, have to be cased. 
IV. — Three hundred feet more must bo accomplished at 5in. ; and then, 

and not till then, could the Contractors be in a position to 

state positively that 2,500 or even 3,000 feet might be 

attained, if the requisite funds were forthcoming. 

The ultimate decision will rest with the Central Committee, in London; who 
will, of coarse, be guided mainly by the question of Finance. 

It is manifestly due to Mr Warner to give publicity (to the original promoters 
of the Sub- Wealden Exploration) of his desire to solve successfully the problem 
of boring to 2,500 feet at Netherfield, or elsewhere ; that, should sufficient interest 
be elicited in the same direction, it may be communicated to the Committee. 

Let it, however, be clearly understood that, personally, while deeply grateful 
for unnumbered acts of generous kindness, I neither expect, nor advise, nor 
desire, an extension of tlie bore beyond 2,000 feet. 

The original problem has been already solved, through the unexpected, 
unwearied, and undeserved generous confidence hitherto reposed in the Hon. Sec. 
by the Subscribers. Unanimous counsel at the Committee meetings has hitherto 
been the invariable rule. Were this wanting, all hopeful effort would be paralyzed ; 
but, Mr God win- Austen writes, under date August 22nd : — " I have been sometime 
of opinion that no more money should be sunk at Netherfield, and was anxious 
that what could be saved should be given over to a new boring somewhere near 
Hythe. All the Secondary groups thin away in that direction. Ton may 
remember that I advocated this at our last meeting. I was quite prepared, 
from what takes place in the Boulonnais, that the Jurassic series should thicken 
southward ; but I was not prepared for such a wonderful increase as the 
Kimmeridge shows beneath our Wealden axis here." 

Whether any better success in reaching Palaeozoic rocks, nearer the surface, 
would attend a bore commenced near Hythe, is a point upon which there must 
be diversity of opinion ; but, in all scientific probability, we should have to 
traverse some of the Cretaceous beds, together with the whole thickness of the 
Wealden series, and part of the Purbecks, before beaching the geological 
horizon, at whi^h we commenced at Netherfield. 

Rapidly failing health and strength make it impossible for me to continue to 
give even the same amount of time and attention which I have been permitted to 
do during the past four years ; and, with the termination of the present contract, 
I must resign my office of Hon. Sec. 

If, however, in the unanimous opinion of the Committee, it should be con- 
sidered desirable to attempt to bore to 2,500 feet at Netherfield, or elsewhere, 
I would endeavour, at their expressed desire, to perform the duties of Treasurer 
to the fund, and to be the responsible person in contracting ; but only on the 
following conditions :— 

I. — That a sufficient number of Subscribers be found to promise 

specific aid on attaining specified depths. 
II. — That the spot be selected and the necessary consent of the land- 
owners be obtained by the Committee. 
III.— That desirable terms for effectually prosecuting the work to the 
satisfaction of the Committee be obtained from the 
Contractors. 
IV. — That J. H. Peyton, Esq., F.G.S., would act, and should be appointed, 
as Superintending Hon. Sec. 

I have been quite incapacitated from doing much that ought to be done during 
the past quarter. 

The remaining cores ought to be broken up and carefully examined. 

The fossils already discovered should be carefully tabulated at their 
several depths. 
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The strange mud inexplicable phenomena incident to the experiments for 
ascertaining the underground temperatur should be inquired into. 

Among these, notably, was an apparent adhesion of the thermometers (in 
copper cases, suspended by copper wires) to the iron lining tubes, which appeared 
to be due to magnetic attraction. A similar instance has been reported by Mr 
Fetter from another locality. If this supposition be correct, should not the 
attention of Professor Tyndall, P.B.S., or of some other authority, who has made 
terrestrial magnetism his special study, be drawnto these circumstances ? 

Professor Everett hopes that further experiments will be made with all the 
thermometers, and specially with that one which I irreverently compared to 
"a broomstick." 

In all this I cordially agree ; but who will undertake it ?— f or I cannot. In 
troth, if more work is to be done, the time is come when I should retire. 

P.S. — After the above report was written my conscience smote me for not only 
having neglected duty, but, what is worse, for having with a brazen face justified 
its neglect. Therefore, as a kind of penance, I made a pilgrimage to the boring on 
Monday, the 20th. 

Ana, if any imaginative antiquarian should desire by personal experience to 
ascertain what were the difficulties besetting a Canterbury Pilgrim in Chaucer's 
time, and what kind of road Sussex provided " in the good old times," he could 
not do better than follow my example, and visit the boring on a dripping day in 
mid-winter. 

I found Mr. Cranstoun and his subordinates manfully at work, and I am 
thankful to announce that not only has the bore been successfully enlarged to s 
depth of 1,522 feet, at a four-inch diameter, bnt that it has also been skilfully lined 
to the same depth with 848 feet of 4in tubing. 

This latter operation occupied the best part of three days, and was completed 
on Friday, thel 7th instant. 

The work in actual operation when I was present was the lowering of 400 feet 
of din. tubing attached to 1,280 feet of boring-rod, wherewith to commence the 
enlargement to 1,825 feet, and should no disaster interrupt, Mr. Cranstoun hopes 
to complete this before Christmas. 

Next week a renewed attempt to perforate new strata downwards to the 
two thousand feet will be made, so that new hopes for the new year are 
again arising. May every subscriber and every reader share in my present 
sentiments, viz. : — " In gratitude for the past, and in hope for the future." 



HENRY WILLETT, 


Arnold House, 


Hon. Sec. 


December 21st, 1875. 




SUB-WEALDEN EXPLORATION FUND ACCOUNT. 


RECEIPTS. 


£ s. d. 


Balance, Oct. 1st 


809 17 10 


Since received — 




E. N. Hall, Esq 


5 O 


W. J. Williams, Esq 


110 


T. Adams, Esq 


110 




.£316 19 10 


EXPENDITURE. 


£ s. d. 


Mr Potter, expenses at Netherfield, underground tern 




perature 


14 17 1 


Menzies, petty payments 

Printing bill 


7 8 2 
5 4 8 


Diamond Boring Company 


125 


Messrs Negretti and Zambra, for thermometers 


4 10 


Supper to Workmen on completion 


1 13 


Mr Mannington, carriage 

Cheque book 


8 8 3 
2 6 


Balance 


150 5 2 



.£316 19 10 

N.B.— The details of Total Expenditure are reserved from publication 
until the close of the contract. 
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SUB-WEAIDM EXPLORATION. 



Since my last report, at the end of 1875, oar Contractors, the Diamond Bock- 
Boring Company, have persevered with exemplary patience, and hare at last 
succeeded in widening and in lining the bore-hole to the depth of 1,760 feet. 

After washing out the remaining 65 feet of the 2in portion, viz., to 1,825 feet, 
the actual boring was recommenced on Tuesday last, February 8th. Twelve feet 
were bored, and 7 feet of core extracted. On Wednesday, the 9th, another 10 feet, 
producing 7 feet of core, were accomplished. On Friday, the 11th, 7 feet more had 
been attained, and during the one hour spent by me in examining the cores 6£ 
inches more were safely perforated. 

At 1,826 feet the hard limestone passed into soft shales. At 1,829- feet the 
T>muim were very numerous, as many as 10 to 15 per inch. At 1,832 feet the 
shales insensibly became coarser and more granular. At 1,841 feet I found a small 
perfect Fecten, and from 1,846 to 1,849 feet, imperfect fragments of Ammonites 
were traceable. 

To an inexperienced eye, these shales present much the same appearance as 
those which we have met with at intervals for the last 1,500 feet, and it is quite 
beyond me to say to what portion of the oolitic series they belong. 

Mr Keeping, of Cambridge, considers that the cores at 1,771 feet are decidedly 
those of Coral Hag, and, if so, we may now be in the Oxford Clay. 

By a singular and undesigned coincidence, my visit was paid on the anniversary 
of the commencement of this new bore. 

In writing this report I feel something like a criminal engaged on his " last 
dying speech and confession/' i.e., with very little strength or hope remaining. 

The conviction has been irresistibly forced on my mind that the theory of the 
presence of a ridge of old rocks north of the English Channel and south of the 
Thames is no longer tenable, for the following reasons : — 

I. — Whatever may be said to the contrary, I believe the Wealden 
axis (of which we selected the most central part and the 
lowest known strata) to be a true anticlinal elevation, 
bounded by the chalk of the North and South Downs. 
11.— That the aggregate thickness of the strata on each side, consisting 
of Chalk, Chalk Marl, Upper Greensand, Gault, Lower 
Greeusand, Weald Clay, Tunbridge Wells Sands, Wadhurst 
Clay, Hastings Sands, Fairlight and Ashburnham Beds, is 
much the same. 
III. — Apparent variations of this law are to be accounted for on the 
principle of compensation, the absence of the Greensand 
Beds, which appear in the East, being made up in Sussex by 
an increased thickness of Chalk Marl and Gault, as proved 
in the Warren Farm Well. 
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IV.-— We have now explored 1,800 feet new to Science, and find the 
strata to be quite horizontal and apparently undisturbed. 
V.— This 1,800 feet, together with 1,200 feet of Wealden above us, as 
well as another 1,500 feet of Neocomian and Chalk, to say 
nothing of the Tertiary Beds above the Chalk, were, without 
doubt, deposited during a prolonged and continuous sub- 
sidence of this part of the earth's surface. 
VI. — Since this sinking was arrested, an elevation, or raising, of the 
whole thickness as far as the Fnrbecks, — say at least 3,000 
feet, — has taken place. 
VII.— I consider it highly improbable that such an elevation could have 
occurred without much more serious "faulting" and dis- 
turbance if a ridge of the harder and less yielding 
palaeozoic rocks were approximately beneath us. 
VEX— I have not the least expectation that the remaining 150 feet, 
making 2,000 in all, will elicit any new facts to alter these 
conclusions. . 

I, therefore, feel that it would be nothing less than imposture on my part to 
promote the extension of the bore at Netherfield beyond Mr Warner's limit. 

The same reasons, with greatly increased force, on account of the additional 
strata to be pierced, apply, in my humble opinion, to the whole remaining area of 
Kent and Sussex ; and, so certain am I of the correctness of my deductions, that I 
will undertake to pay, personally, the whole cost of a boring of 2,000 feet if palaeozoic 
rocks can be found by this process, commenced in any spot either of the parish of 
Hythe or in any part of Kent or Sussex above the Wealden horizon. 

I am presumptuous enough to say this in opposition to the opinion of an 
eminent Geologist that "somewhere near Hythe," or "North of the North 
Downs," or " in the Thames Valley," east of London, coal measures are to be 
found. 

If " Science' " means " Knowledge," the facts brought to light by the Sub- 
Wealden Boring must seriously modify prior theoretic conclusions, right enough 
in themselves as possibilities in the absence of such knowledge as we 
now possess. 

The attainment of this knowledge was the object sought for ; its possession is 
my reward for four years of really arduous labour. I have been cheered and sus- 
tained in a marvellously unexpected manner by the undeserved confidence and 
liberality of those who have so readily subscribed to this, the first boring for purely 
scientific purposes ever attempted in England. 

HENRY WILLETT. 

Arnold House, Brighton, 

February 14th, 1876. 
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SUB-WEAIDEN EXPLORATION. 



FIFTEENTH AND FINAL REPORT. 



Depth attained December 21st, 1875 1823 feet. 

„ „ April 12th, 1876 1905 „ 

A letter from the Diamond Boring' Company, of the last mentioned date, 
announced, " We have used our best endeavours to reach a depth of 2,000 feet and 
have failed, owing to the want of lining permitting the hole to fall in on our rods 
and jambing them ; " it stated also, "There will be no difficulty at all in continuing 
the hole, subject to the arrangements being made for lining and the use of a big 
machine, which were submitted by Major Beaumont on 26th February, viz : — 

" Should the Committee wish us to bore beyond the 2,000 feet, we propose 
we should no longer use the present machine, but replace it by a larger and 
stronger one, together with a more powerful engine, to do the work up to, say, 
2,500 feet or 3,000 feet. 

" The hole would need to be widened, say, to 5 inches to 2,000 feet, and lined 
from top to bottom with various sizes of tabes, according to the nature of the 
strata, with which we are now well acquainted to 1,900 feet. 

"The cost of such widening and lining the hole would be about £600, in 
addition to which we then would be taking all the risk on ourselves of losing the 
lining tubes or recovering them, as the case might be. 

" We think if the hole were lined to the present depth (and it is quite possible 
that no further lining would be required) we would go on with the work at the 
rate of ,£3 per foot ; and, should further tubes be necessary, it would be a matter 
for future consideration." 

Professor Ramsay, F.R.S., and John Evans, Esq., F.R.S., then issued the 
following appeal on March 2nd: — 

" To the Editor of the Times. 

" Sir, — Some time after the Meeting of the British Association at Brighton, a 
Committee was formed and a boring begun near Battle, in the lowest strata of 
the Wealden area, for the purpose of discovering wnat kind of palaeozoic or 
primary rocks there lie beneath the secondary formations. These may be coal 
measures, Silurian rocks, or any other formation belonging to the palaeozoic 
series, and the undertaking is universally considered by geologists to be of great 
scientific and practical importance. The work was finally committed to the 
Diamond Rock Boring Company, and by that Company it has been executed, as 
far as it has gone, with complete success and in the most liberal spirit. The ex- 
penses, whioh are necessarily great, have been met by private subscription, aided 
by grants from the British Association, the Royal Society, and the Treasury, it 
having been felt that the undertaking is a matter of national importance. The 
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boring has now reached a depth of 1,900 feet, and is still in the oolitic strata. It 
is very doubtful whether the fond left at the disposal of the Committee will more 
than suffice to carry on the work to the depth of 2,000 feet. When first it was 
begun, paleozoic rocks were expected to be reached at a less depth, and should 
further pecuniary aid not be forthcoming, there can be little doubt that this great 
experiment must shortly be abandoned. It is highly improbable that such an 
opportunity of examining the geological structure of this part of Britain will ever 
again occur ; and it is calculated that, with an additional outlay of about £2,000 
a depth of 2,500 feet might be attained, which, whether the palaeozoic rocks were 
reached or no, might solve a question of great scientific, if not indeed, economic 
value. Some of the members of the Committee, and especially Mr Willett, of 
Brighton, who have hitherto largely contributed towards the expense of the under- 
taking, have expressed fheir willingness still further to ineeease their subscrip- 
tions. Other gentlemen, in the most disinterested manner, have done the same, 
neither the Committee nor their friends having any aim in the matter connected 
with personal profit. The amount promised falls, however, short of what is re- 
quired, and it is hoped that the scientific value of the result to be attained may 
induce further assistance from those who may consider that money would not be 
thrown away in helping to solve this most important practical problem. Sub- 
scriptions will be thankfully received by Mr. H. Willett, F»G.S M Arnold House, 
Brighton ; or by any Member of the Committee, including 

" Tour obedient Servants, 

" A. C. Ramsay, 
" Chairman of Committee, and Director-General of the 
"Geological Survey. 
" John Evans, 

44 Late President of the Geological Society." 

No adequate pecuniary response resulted from the appeal made by Professor 
Ramsay, F.R.S., and John Evans, Esq., F.R.S., for necessary funds. 

A Committee Meeting was held on May 1st, 1876. Present :•— 

Professor Ramsay, F.R.S. (in the chair). 

Sir Philip de Grey Malpas Egerton, Bart., M.P., F.R.B. 

John Evans, Esq., F.R.S. 

H. W. Bristow, Esq., F.B.S. 

Robert Etheridge, Esq., F.R.S. 

Henry Willett (Hon. Secretary). 

Letters regretting enforced absence were read from Professor Prestwich, 
F.R.S., and William Topley, Esq., F.G.S. 

Minutes of last Meeting were read and confirmed. Treasurer's Report wa s 
read. Balance in hand ^883 6s 4d. 

After some discussion it was resolved,—" That the difficulties of underground 
temperature experiments were too great, and the results too uncertain, to warrant 
any further expense of time and money for this object." 

Mr. Willett resigned the office of Hon. Secretary, and announced his intention 
of resigning his Treasuryship at next Meeting. 

Moved by John Evans, Esq., and seconded by Sir .P. Egerton, Bart,, and 
carried new. di*., — 

"That Mr. H. Willett's resignation of the post of Hon. Secretary and 
Treasurer be accepted, and that the best thanks of the Committee be tendered to 
him for his zealous and efficient services." 

Major Beaumont, M.P., attended on behalf of the Diamond Boring Company, 
and offered to undertake the office of Hon. Secretary, and to endeavour to raise 
funds for further extension on the following terms, viz. : — To enlarge the bore-hole 
to four inches diameter, to a depth of 1,900 feet, for £600 (including lining tubes) ; 
and, further, to prosecute the work to a depth of 2,500 feet at £3 per foot. 
Moved by John. Evans, Esq.,. and seoonded by Sir P. Egerton, Bart.,— 
"That Major Beaumont be added to the Committee and Appointed Hon. 
Secretary, and that the Meeting adjourn for one month, jn order to ascertain what 
fluoeess attends his attempt to raise funds/' 
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Mr. Willett was instructed to settle balance due to Diamond Boring' Company. 
m Mr. Willett was authorised to make arrangements for final settlement of all 
claims outstanding up to the present time. 

The Committee to pay the expenses of a watchman at the works, at not 
exceeding £2 per week, for one month. 

Although the Meeting was adjourned for one Month, three Months elapsed 
before any fresh move was made, and, as no Meeting was called, and no Funds 
collected, the following Report was sent to the Meeting of the British Association : 

44 Although in our last Annual Report, read at Bristol by Mr Topley, no 
additional grant was solicited or made from the British Association, it may not be 
uninteresting to place on record the further discoveries made since August, 1875, 
when a total depth of 1,762ft. had been obtained. ( Progress at this depth was 
arrested by the fact that the sediment contained in a column of water of nearly 
1,800ft. accumulated in a solid form so rapidly at the bottom of the bore-hole (2±in. 
in diameter only) that, before the boring rods could be lowered again, a hardened 
obstruction of more than 50ft. ensued. 

" The risk of fracture by torsion to the boring rods was too great to be 
incurred by the contractor, and he wisely gave orders on August 31, 1875, that 
the auger should not again be lowered. 

44 An offer to enlarge the bore-hole to the existing depth for J6700 was made 
by the contractor, with an additional offer to attempt to extend the bore to 2,500ft. 
at an additional cost of £3 per foot. 

" The individual opinion of each member of the Central Committee was solcited 
and obtained by letter, and, by a large majority, it was decided to discontinue the 
operations, and in this decision your hon. secretary most cordially concurred. 

" By the energy and skill of the Diamond Boring Company the 3in. lining 
tubes were all extracted, and the 4in. lining tubes followed. The bore-hole was 
enlarged to 4in. diameter to a depth of 1,552ft., the lower portion of which was 
successfully lined with 4i"n. tubing for 848ft. Inside this tubing the attempt was 
made to enlarge with a 3in. crown, and this operation succeeded to a depth of 
1,760ft. ; and at a 2in. diameter it was further extended to 1,825ft. 

44 On February 8, 1876, an additional 12ft. was bored and 7ft. of core extracted, 
which showed that the hard limestone had again passed into a soft shale. At 
1,829ft. the laminae of original deposition were very numerous— viz., from 10 to 15 
per inch. At 1,832ft. the shales became coarser and more granular. On Wednes- 
day, the 9th of February, another 7ft. of core from an additional ten feet of boring 
were extracted, the strata being coarse shales, containing a small pecten and 
fragments of ammonites. These shales presented much the same appearance as 
those which have been met with at intervals for the last 1,500ft. 

"Mr. Keeping, of Cambridge, considers that the cores at 1,771ft. were 
decidedly those of coral rag, and, if so, we are now in the Oxford clay. 

44 On the 24th of February 1,894ft. were attained, and cores and fossils were 
presented for examination to the Central Committee, and tended to confirm the 
conviction that Oxford clay was reached. 

44 Professor Ramsay considered that the discoveries of the Sub-Wealden 
exploration in this area were favourable to the hypothesis that the Kimmeridge 
fauna had commenced earlier and were continued for a much more extended period 
than in any other known districts, thereby confirming the suggestion made by your 
hon. secretary in July, 1875. « 

44 On the 12th of April the contractors announce, We have used our best 
endeavours to reach a depth of 2,000ft., and have failed, owing to the want of 
lining permitting the hole to fall in on our rods and jamming them. There will be 
no difficulty at all in continuing the hole, subject to the arrangements being made 
for lining and the use of a bigger machine. 1 «_•....» 

44 A committee meeting was held in Jermyn street on Monday, the 1st of May, 
at which Mr. Willett resigned the office of hon. secretary and announced his 
intention to resign the office of treasurer at the next meeting. 

" Major Beaumont, M.P., the Chairman of the Diamond Boring Company 
(the contractors), attended, and offered to undertake the office of hon. secretary 
and to endeavour to raise funds for the further extension on the following terms — 
viz., ' For the sum of .£600 to enlarge and line the borehole, at a diameter of four 
inches, to the depth of 1,900ft., and to prosecute the work to 2,500ft. at £3 per 
foot, the contractor being at liberty to relingnish the work at any tune.' 
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" The Committee adjourned for one month, in order to ascertain what success 
would attend the Major's attempt to raise the funds. Meanwhile Major Beaumont 
was appointed hon. secretary to the Committee, and on him, therefore, has devolved 
the duty of summoning the Committee. 

" Four months have elapsed. No Committee has heen summoned. No fresh 
funds have heen raised, and, in my opinion, it is quite time that the whole affair 
be wound up, and that the exploration be finally abandoned in this locality for the 
following reasons :— 

" ' 1. Having commenced on the lowest then known strata in Sussex, and on 
the crest of the anticlinal axis, we have explored 1,850ft. new to science, and we 
find the strata to be quite horizontal and apparently undisturbed. 

" ' 2. This 1,800ft., together with 1,200ft. of Wealdcn above it, as well as 
another 1,500ft. neocomian and chalk, to say nothing of the tertiary beds above the 
ohalk, were, without doubt, deposited during a prolonged continuous (although 
probably intermittent) subsidence of this part of the earth's surface. 

" * 3. Since this sinking was arrested an elevation, or raising, of the whole 
thickness as far as the Purbecks — say, at least 3,000ft. — has taken place. 

" ' 4. I consider it highly improbable that such an elevation could have 
occurred without more serious ' faulting ' and disturbance, if a ridge of the harder 
and less yielding palaeozoic rocks were approximately beneath us. 

" ' 5. We have certainly not reached a lower bed than the upper portion of the 
Oxford day, and the Oxford clay is not likely to be less than 400ft. in thickness. 

" * 6. It has been ascertained by actual exploration in Mr Fox's boring in 
Oxfordshire that from the base of the Oxford clay to the top of the red marl there 
exists in additional 800ft. of sedimentary oolitic strata. 

" * 7. It is the opinion of Mr. E. Godwin-Austen, Professor Prestwich, the Rev. 
Mr Bonney, Ac, that the search for palaaozic rocks this side of the Channel should 
be sought, if at all, somewhere nearer the line of the North Downs. 

"'8. It is my own personal irresistible conviction that the theory of the 
presence of a ridge of paleozoic rocks north of tho English Channel, but South o£ 
the Thames, and within 1,500ft. of the surface, is no longer tenable. 

" ' 9. If * science ' means ' knowledge,' the facts brought to light by the sub- 
Wealden boring must seriously modify prior theoretic conclusions, right enough in 
themselves as possibilities, in the absence of such knowledge as we now possess.' 

"This knowledge was the object sought for. The undertaking has been 
sustained in a marvellously unexpected manner by the undeserved confidence 
and munificent contributions of true lovers of science, who have so readily sub- 
scribed to this the first boring for purely scientific purposes ever attempted in 
England, and which was suggested as, and which will prove to be a not unworthy 
memento of the visit of the British Association to Sussex in 1872.' 

"Henry Willett. 
" Arnold House, Brighton, Sept. 2." 

Major Beaumont applied for, and obtained, a grant of J8100 for the purpose, 
should the Boring be resumed. 

In fulfilment of the pledge made by the Treasnrer, certain sums entrusted to 
his care have been returned to the Subscribers, which is published in the Balance 
Sheet. 

Although, by the terms of the Contract with the Diamond Boring Company, 
they were bound to remove their plant on notice to do so, and although this notice 
has been formally given, Major Beaumont, instead, has entered into fresh and 
separate undertaking with Mr Mappin for the retention of the shed, &c., (purchased 
by the Treasurer) and, in consequence, the final Report has been delayed to this 
date, and, even now, is of necessity imperfect and unsatisfactory. 

On January 31st, 1877, a letter was addressed to Professor Ramsay as 
follows :— 

" Sub-Wealden Exploration, 

" Arnold House, Brighton, 

" January 31*J, 1877. 
" To Prof. Ramsay, F.R.S. 

" Hon. and Dear Sir,— The Papers you ask for were sent to Major 
Beaumont shortly after our last Meeting, 'which was adjourned for one 
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month, to ascertain what success attends (Major Beaumont's) efforts to raise 
funds, 9 I have tried to get the Major to summon a meeting, but without success, 
and I have returned the money voted me for continuing the bore from 2,000 feet 
to 2,500 feet. There is a balance due to me, as Treasurer, for sundry sums paid 
out of pocket. 

" When I had the absolute control, I was very willing to be personally 
responsible to the Contractor and to all claimants for debts incurred and liabilities 
of every kind ; but now it is different. 

"The original problem has been solved in the negative. The London Com- 
mittee was never a Finance Committee, nor were any members of it, collectively 
or individually, liable for anything beyond the amonnt of their subscriptions. 

" I do not approve of the delays and dilatory nature of the proceedings since 
the last meeting. The hasty resolution ought to have been sent to every 
member, and a meeting called for confirmation or dissent. 

" I do not approve of the office of Contractor and Employer being vested in 
one and the same individual, and this with no doubt or suspicion of the perfect 
integrity and high personal character of the Major, of whom I hold the highest 
opinion. 

" I do not believe that the rods can be extracted, and the boring continued, 
without a larger expenditure than the object is worth ; and I am of the strongest 
opinion that the old Committee, formed for the special object which has been 
attained, should now be dissolved, and the original 'project be abandoned. 
" This will close the matter, as far as I am individually concerned. 
" If a ' new project for finding coal,' or * testing a new site,' or ' attempting 
to reach Palaeozoic rocks at whatever depth they may be found, 1 be started, it 
should be with a new Committee (consisting of such of the old members as 
wished to join), with a clear understanding that it is a new project, and does not 
involve any necessary compliance from old subscribers or committeemen. 

"I have personally given more time and thought to the Sub-Wealden matters 
than to my own business, and I know that it cannot be done in any other manner. 
" I am really overworked, and cannot do more, and I must make it distinctly 
understood that Tarn no longer a member of the committee, and that I have no 
responsibility whatever in any new project, and further that, personally, J do not 
believe in its utility or its success. 

" If I appear to you too decided or too arbitrary, I must crave your indulgence ; 
but I feel it is wisest to speak out now, that there may be no misunderstanding in 
the future. 

" I shall ever remember with grateful appreciation the kindness and invariable 
courtesy, and true scientific interest, with which the members of the committee, 
and, above all, you, as the Chairman, have given me your support. Without this 
the work could never have been done. 

" The Accounts and Balance Sheet are ready for the next committee meeting, 
and I am only awaiting it to issue my final Report and List of Subscribers. And 
believe me ever, my dear Prof. Ramsay, 

14 Tours very faithfully, 

"Henry Willett." 
And, subsequently, another was sent :— 

" Arnold House, Brighton, 

"February 22nd, 1877. 
" To the Chairman of the Sub-Wealden Committee. 

" Dear Sir.— I wrote to Professor Ramsay a few days since, fully explaining 
my views respecting this undertaking, which letter perhaps he will be good enough 
to lav before the committee. 

" I am overworked and have, in addition, an attack of bronchitis, which must 
be my excuse for my non-attendance at the meeting. 

" It is better, however, that, by my absence, the committee can be more free to 
discuss and resolve in the future. As to the past, probably none are aware of the 
amount of thought and time absorbed in the direction of the Boring, to say 
nothing of the personal expenses to which, in addition to my large subscriptions, 
I have been put. I have always felt it right to charge railway fares, &c, expended 
solely for the Boring ; but besides this I have twice sojourned in the neighbourhood 
for several weeks, and have maintained a private secretary mainly to assist me in 
the large correspondence and intricate accounts necessary in an expenditure of 
money subscribed for a public purpose. 
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" I am quite unable, owing to failing health and increased duties (arising from 
the illness of my brother and son) from resuming the superintendence, and I think 
it better, not only to resign the office of Hon. Sec. and Treasurer, but my position 
as a member of your committee. 

" The original problem, vis :— That Pataozoic rocks would be found at a depth 
variously estimated at from 700 to 1700 feet has been successfully solved in the 
negative, and I must be permitted to assert that the Palwozoic Theory for the 
South-East of England has been destroyed, hoot and branch.' 

" My Secretary, Sergeant Menzies, will attend with the pass books from the 
banks, a rough list of subscribers, and a general balance sheet, and I shall, forth- 
with, at my own expense, print and issue a final report. 

" In conclusion, allow me to tender my best, thanks to the committee collectively 
and individually for the kindly aid and coUrtesey which I have invariably received 
from them. 

" And remain, ever 

" Very faithfully, 

" Henry Willbtt." 

The accounts have been carefully made up, audited, and a printed statement 
and list of subscribers is herewith sent. 

I have been informed that on Tuesday, March 20th, a meeting of committee 
was held in Jermyn Street ; present, Prof. Ramsay, F.B.S., Sir Philip Egerton, 
Bart., M.P., Prof. Prestwich, W. W. Smyth, Esq., B. Etheridge, Esq., H. W. 
Bristow, Esq., Jno. Evans, Esq., Major Beaumont, M.P., Honorary Secretary. 

1. The minutes of the previous meeting were read and confirmed. 

2. Mr. Willett's letter, dated 24th February, 1877, iu reply to the Honorary 
Secretary, as to the circumstances under which certain sums were returned to 
subscribers, was reported. 

3. The Secretary reported the receipt of a letter from Mr. Morrison, Solicitor 
to Mr. Mappin, as to the terms on which the machinery could remain on the 
ground at Netherfield ; and it was proposed by Mr. Evans, seconded by Mr Smyth, 
and carried unanimously, "That the Diamond Bock Boring Company be 
authorised to remove their machinery from Netherfield when they please. 

4. It was proposed by Prof. Bamsay, seconded by Prof. Prestwich, and carried 
nnanimonsly, "That the committee be re- constructed, with the view of pro- 
secuting a new boring, in order to determine the depth at which the coal measures 
and other palaeozoic rocks may be found in the lower part of the Thames valley." 

5. It was proposed by Mr. Smith, seconded by Mr. BriBtow, and carried 
unanimously, "That a sub-committee be formed to make the necessary pre- 
liminary arrangements," and the following were appointed as members of such 
sub-committee : B. God win- Austen, Esq., Prof. Bamsay, Prof. Prestwich, and 
John Evans, Esq. 

The Sub-Wealden Exploration is, therefore, at last brought to a close, and 
has proved conclusively that in the lowest part of the Wealden area no patoosoio 
rocks exist within 1,900 feet of the surface. 

That the search was justified, and that the scientific deductions of Prof. 
Prestwich, E.B.S., were entitled to the highest consideration, may be found in the 
most interesting fact that palaeozoic rocks of the Devonian period have 
been discovered (containing spvriferce) in the boring made by the Diamond Boring 
Company at the brewery of Sir Henry Menx and Company, at the corner of 
Tottenham Court Road, London. 

The following are the approximate measurements of this interesting boring, 
the surface of which is about 70 feet above high water mark : — 

Feet. 
Strata above the chalk ... ... ... ... 159 

Chalk 653 

Upper green sand ... ... ... ... 28 

Gault 1G0 

Lower green sand ... ... ... ... 190 

Devonian (about) ... ... ... ... 40 

1170 



Digitized by CjOOQIC 



The search should therefore, undoubtedly, be farther promoted in the valley 
of the Thames, and at other points in the south-east of England. 

Mr. Topley, F.Q.S., suggests Dungeness, Sevenoaks, and St. Margaret's Bay 
east of Dover. 

R. Godwin-Austen, Esq., F.R.S., suggests Hythe and north of the North 
Downs. 

Prof. Prestwich, F.R.S., proposes Folkestone and the Thames valley. 
The south-west corner of the Isle of Wight, and the south-east point in the 
island of Purbeck. might also afford a clue to the cause of the perpendicular 
tilting of the chalk at these points, and it will be an eternal disgrace to the 
Science, to the wealth, and to the enterprise of England if the problem be 
permitted to remain in its present condition. 

The facilities afforded by the improved methods of extracting large cores by 
the diamond process offer greater advantages to explorers than have hitherto been 
at their disposal. 

In closing this report, and taking leave of those subscribers and friends who 
have bo generously and munificently aided this enterprise, I must again tender 
my sincere and heartfelt thanks to one and all. 

To Prof. Ramsay, F.B.S., and to every member of the Central Committee of 
scientific reference. 

To J. C. Mappin, Esq., for the lease of his land and for his hospitality. 
To His Grace the Duke of Devonshire, for his princely generosity. 
To Thomas Brassey, Esq., M.P. ; to Samuel Carter, Esq., late of Quarry 
Hill ; and to the Rev. T. Partington, for generous aid and profuse hospitality ; 
and, above all, to the Bight Hon. the Earl of Ashburnham, who was the first 
patron to assist the project by the offer of his estate, and by his liberal sub- 
scriptions, and by continued and unvaried kindness at times when, without snoh 
encouragement, your Hon. Sec. would have given up in despair (these grateful 
acknowledgments are especially due). 

The labour, although arduous, has been more than re-paid by the information 
obtained and the friendly assistance received. 

The work accomplished has been beyond all expectation. Mistakes have been 
unavoidable, and are regretted. And it is with a sense of intense relief that f nture 
operations are resigned to wiser heads and better agencies. 

HENRY WILLETT, 

Arnold House, Brighton. 
Jime 9th t 1877. 
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I. — To ascertain (by the experiment of a boring) the actual nature and thickness of the unknown 
geological strata which exist beneath the Wealden area. 

II. — To endeavour to reach paleozoic rocks, if such exist within 2,000 feet of the surface. 
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district in France), extend across the Channel in this direction. 

IV. — To notify the Subterranean Temperature. 
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SUB-WEALDEN BALANCE SHEET. 



The Treasurer in account with the Subscribers to the Sub-Wealden Fund. 



Date. 



RECEIPTS. 



1872^ Subscriptions paid into Messrs. Hall,') 
1873 1 Lloyd, Sevan, and Co. 'a Bank, f * KQlx « 
1874 £ Brighton, daring the years 1872, f*> w b 
1875J 1873, 1874, 1875, and 1876 J 

ifmaf Ditto paid into Messrs. Bobarts, LubO 1AQA in 
1876 i bockVandOo/s Bank, London J 1630 10 



£ s. d. 



Mr. Shore (Hall and Co.'s 
Brighton) for old pipes 



Bank, 



25 



Balance due to Treasurer 



£6245 16 6 
12 7 



£6257 17 1 



Date. 



EXPENDITURE. 



£ s. d. 



1872") Bosworth's expenses on first attempt... 1160 5 7 

1873 S Owens, for machinery for ditto 317 16 9 

Curtis, ditto ditto 112 3 6 

Weller, for coals 42 16 11 

Total for first attempt ... 1633 2 9 

1874 Diamond Boring Company's Expenses 

1875 fO'Connor , 

1876 Printing Quarterly Re- 

ports, Pamphlets, Dia- 
grams, Cheque and' 
Receipt Books, Geolo- 
gical Maps, Ac. 



Infield 

Verrall 

Harrison ... 

Sawyer 

Miller 

Hard wick . 



Expenses to Belfast (British Associa- 
tion) 

Mr. Howell, preliminary expenses, rail, 
telegrams, stationery, Ac 

Mr. Bessant, assistance in ditto 

Stamps for circulars requesting sub- 
scriptions (preliminary) 

Menzies, rail fare to Netherfield, stamps, 
stationery, telegrams, Ac 

Shed for the Boring 

Brown's wages during change from 
Bosworth to D. B. C 

Wood out of the Boring in " Graphic " 

Drawing up agreements f Bell 

of lease \ Morrison ... 

Testing underground ("Potter, expenses 
temperature ex- < Negretti 
periments (.Smith, wire ... 

L. B. A S. C. Railway for passes (re- 
turned in subscription) 

S. E. Railway, ditto 

Repairing roods 

Tisley, plan of magnet 

Mr. Mappin, rent of ground 

Cheque books, Ac 

Mr. Henry Willett's expenses for 5 years 

Subscriptions returned :— -Duke of Nor- 
folk, £25 ; Mr. Woodhouse, £52 10s; 
Mr. Bevington, £25; Mr. Barlow, 
£10 ; Mr. Martin, £3 ; Mr. Harrison, 
£5 ; Walker (per Mr. Merrifitld), £15 
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8 10 
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3 


196 8 
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£6257 17 1 



May 7th, 1877. 



Examined and found correct, 

R. A. BEVAN. 



D. O'Connor, Printer, " Guardian '• Office, 34, North Street, Brighton. 
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THE EXTENSION 

OF TBS 

SUB-WEALDEN EXPLORATION 

At Netherfleld, near Battle. 



COMMITTEE. 

Professor Ramsay, LL.D., F.R.S., Director-General of the Geological Survey 

of the United Kingdom. 
Sir Philip de Malpas Grey Egerton, Bart., M.P., F.R.S. 
Sir John Lubbock, Bart., M.P., F.R.S. 
Sir John Hawkshaw, C.B., F.R.S., Ex-President of the Institution of Civil 

Engineers. 
John Evans, Esq., F.R.S., President of the Geological Society. 
R. A. C. Godwin- Austen, Esq., F.R.S., President of Section C, British 

Association, 1872. 
Professor J. Prestwich, F.R.S., University of Oxford; Ex-President of the 

Geological Society. 
"Warington W. Smyth, Esq., M.A., F.R.S., Inspector of the Mineral Property 

of the Crown. 
H. W. Bristow, Esq., F.R.S., Director of the Geological Survey of England. 
Thomas Hawksley, Esq., Ex-President of the Institution of Civil Engineers. 
W. Boyd Dawkins, Esq., M.A., F.R.S., Owen's College, Manchester. 
W. Topley, Esq., F.G.S., Assoc Inst C.E., Geological Survey of England. 
Peofessor T. Rupert Jones, F.R.S., Royal Military College, Sandhurst. 
H. Woodward Esq., F.R.S., Geological Department, British Museum. 
S. Owens, Esq., Whitefriars, Fleet Street. 
Robert Etheridge, Esq., F.R.S., Palaeontologist to the Geological Survey 

of England. 

Henry Willett, Esq., F.G.S., Arnold House, Brighton {Hon. See. and 
Treasurer). 



'TT^HE object of this work, commenced on the occasion of the 
meeting of the British Association at Brighton in 1872, is 
to ascertain the thickness of the Secondary Strata in the Wealden 
area, and the depth and nature of the underlying Palaeozoic 
Formations. 

These latter, consisting of the Silurian, Devonian, and Car- 
boniferous series, rise to the surface in Belgium, where the Coal is 
largely worked \ they pass under the Chalk in the north of France, 
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and re-appear in Somersetshire and South Wales. They therefore 
range under the south-east of England at a depth now sought to be 
ascertained ; and there is reason to believe that they lie at a depth 
not exceeding 1,500 to 2,000 feet at Battle. 

This determination, therefore, of the underground structure of 
the Wealden, is a point of great scientific interest, and one of 
great national and economical importance, as it may help to indicate 
the line taken underground by the Coal Measures of Belgium and 
Somerset. 

A sum of ^3,000 has been collected by private subscription,, 
and spent in this research, and a depth of 1,000 feet reached, but 
as yet without any positive result The beds traversed belong to- 
the Lower Wealden, Purbeck, and Portland series, Kimeridge Clay; 
and the boring has now reached the Oxford Clay. 

It is most desirable that the work should not be discontinued 
in the present stage for want of funds, and the Committee therefore 
make an earnest appeal for further assistance. 

Henry Willett, Esq., of Arnold House, Brighton, who has 
so energetically superintended the work, has kindly consented, at 
the special request of the Committee, to receive Subscriptions, and 
to continue to act as Treasurer and Honorary Secretary. 



Signed, on behalf 0/ the Committee, 



ANDREW RAMSAY, 
JOHN EVANS, 
JOSEPH PRESTWICH. 
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SUB-WEALDEN EXPLORATION EXTENSION. 



To Henry Willett, Esq., F.G.S., Hon. Sec. and Treasure. 

Sir, 

I am willing to contribute the sum of £ 



towards the above Fund, on the following conditions : — 

ist. — That this sum be the absolute limit of my liability in 
connection with the undertaking. 

2nd. — That if it should be found impossible or undesirable to 
proceed with the work, the unexpended balance of sub- 
scriptions be returned pro rata lo the new subscribers. 

{Signed) 
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SUB-WEALDEN EXPLORATION. 



APPENDIX I, 

Mr. Henry Willett lately addressed a contemporary, inanswer to an enquiry, 
and kindly gave some particulars of the progress of the Sub-Wealden Explore^ 
tion under the new contract with the Diamond Rock Boring Company, the pro- 
visions of which were printed in the last quarterly report* The particulars 
thus stated brought the details of the work up to the 9th inst., and our readers 
will read them with great interest in the light of the additional facts we are 
privileged to publish to-day. Mr. Willett said : — 

I have already seen quite sufficient of the present plan of working to con- 
vince me that it must supersede all other systems, in every kind of strata, 
but that of running sand. At the termination of Mr, Bosworth's contract in 
December last, the 9in. bore had reached 313ft. ; my contract with the Diamond 
Company stipulated for a 3in. bore, extracting a 2in. core. With laudable, pre- 
caution, they commenced lining the old hole with a 5in. steel tube, and had 
successfully affixed 280ft., when, alas ! the upper clip loosenecl its grip, allowing 
the whole 280ft to drop the remaining 30ft. The bottom of the pipe, although 
of steely crumpled up like pasteboard ; the remainder broke asunder, about 
half-way down. The upper portion was soon extracted ; the lower half wedged 
itself into the side of the bore. A fortnight's delay followed, compelling the 
employment of the diamonds in boring slap through the crumpled steel at the 
base. The diamonds made short work of this, and on Monday, February 9th, 
I had the satisfaction of beholding a solid core, 7ft. long by 3in. in diameter 
(representing 10ft. of boring, or about five hours' work) drawn to the surface. 
One fragment, 3ft. lin. in length, may, for the present, be seen in the geological 
department of the Brighton Museum. When I saw it, how I wished I was rich 
enough to have altered the contract, and authorized a continuation at this 
enlarged diameter. 

Yesterday, we were favoured with the following letter from Mr. 
Willett:— 

Dear Sir,— -As you have, from the first, taken so great an interest in this 
undertaking, I now address you, not to satisfy, but to whet, the appetite of 
the public for further details, I herewith send you the two last weekly reports 
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of the Engineer of the Diamond Boring Company. Highly satisfactory as their 
facts are, when compared with anything that has hitherto been obtained or 
published, it must be borne in mind that they only represent the first fortnight's 
work, which is necessarily of an experimental and tentative character. The 
new cores are pronounced quite satisfactory, and the beds being fossiliferons, 
there is no difficulty in identifying them. Having made an application to Pro- 
fessor Ramsay and Mr. Bristow, the Directors of the Geological Survey, 
Jermyn Street, for the aid of Mr. W. Topley, F.G.S., the author of the forth- 
coming Memoir on the Weald, they have kindly acceded to my request. This 
announcement will, I think, be received with great satisfaction, as, because of 
the rapid progress now made, it is absolutely necessary that some experienced 
person should be actually on the spot. The Government authorities are be- 
coming alive to the superior advantages of the new system of boring, and have 
detailed a small detachment of Sappers and Miners to learn the system and 
assist in the work at Netherfield. I believe it is proposed shortly to work day 
and night with a double shift 

We are still in Kimmeridge Clay, and likely to be so for another 100 feet. 
What is to come next ? In an interview which I had with Professor John 
Phillips, of Oxford, on Saturday last, he informed that, " as the clay evidences 
a deposit far distant from the ancient shores which supplied the material of 
which these beds are built up, we may, probably, pass insensible into Oxford 
clay and lias, not meeting with any sands or limestones." Mr. Etheridge 
thinks that," "within the next 500 feet (that is, within the limits of the existing 
contract) the long-talked-of Palaeozoic rocks will be reached." Knowing 
nothing myself and remembering the good advice — "Never prophecy onless 
you know"— I can only hope that within the next six months my anxieties will 
be relieved by being enabled to obtain the information which will solve the 
original problem — " What underlies the Wealden ? " 

If anyone wishes to see the actual tool with which the Diamond Boring 
Company commenced the work of their contract, they can do so in the Pavilion 
Museum, where, by the kindness of the Company, I have been enabled to 
deposit the 4-inch " crown," with the diamonds inserted. Though these boring 
diamonds are not brilliant, they are very costly. 

I remain, dear Sir, 

Yours faithfully, 

HENRY WILLETT. 

Arnold House, 

February 24th. 

The reports show that, in the week ending the 14th inst., an advance of 
27ft. had been made, bringing the total depth to 353ft. 2in. One day during 
the week 6ft. 6in. of core had been drawn; in another, 9ft. 6in. ; on a 3rd, 
8ft, 7in. The return of Saturday registers a total depth of 390ft., showing a 
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progress during the week of 36ft. lOin. The last entry is to the effect that a 
bed of soft clay had been past through ; that the stratum was now much harder, 
and thai the bore was quite clear to the bottom. Everything now promises a 
successful and speedy completion of the work. Specimens of the cores and 
boring crowns can, as Mr. Willett Bays, be seen in the Pavilion Museum. 



APPENDIX II. 

Sir,— Your readers may like to known that the Diamond Boring Company 
reports the depth attained up to Saturday last to be 481 feet, being 55 feet for 
the week's progress. We are still in Kimmeridge clay. The fresh drawn cores 
smell strongly of petroleum or mineral oil, so that we may say we have " struck 
He at last." In addition to the characteristic fossils described heretofore, we 
have found three specimens of ammonites. 

The promised subscriptions which have been applied for are being paid 
promptly. 

The late contractor, to whom I desired to give the complimentary post of 
consulting engineer, has hitherto refused to state on what terms of remunera- 
tion I could claim his services. In common prudence (and as the present con- 
tractors wish for no aid or interference) I have instructed him to keep away 
from the works for the present. He appears to imagine that my last letter to 
you, contrasting the execution of his work with that of the piamond Boring 
Company, "was intended to injure him," and wrote to know if I would be 
willing " to refer how much I ought to pay him," in consequence of this letter, 
and other instructions which I have given for the safety and ultimate success of 
the work. This was met by my absolute refusal to entertain such preposterous 
claims. He has put the matter into his lawyer's hands, and my solicitors have 
received instructions to do what is right. My object in stating this is to give 
publicity to the pledge (which I hereby make that) "Not one penny subscribed 
for the boring shall be spent in litigation" I am quite prepared to justify all that 
I have said and done, even in a Court of Law, should I be compelled to do so, 
and 

I remain, my dear Sir, 

Yours very faithfully, 



HENRY WILLETT. 



Arnold House, Brighton, 
March 9th, 1874. 
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APPENDIX m. 

To the Editob, 

Sir, After three weeks' enforced idleness, in consequence of the old engine 
being no longer trustworthy, I am pleased to report that our efficient contractors 
(the Diamond Rock-Boring Company) have sent the engine away to be repaired, 
and replaced it pro tern, with another, constructed to work up to a pressure of 
lOOlbs. per square inch. Boring has recommenced, and I had the satisfaction 
of seeing yesterday 15 feet of core at the full diameter, brought to the surface, 
and the rods lowered, and boring recommenced at a depth of 701 feet, being a 
total of 26 feet for about eighteen hours' work. We have now run through 
over 400 feet of Kimmeridge clay. Nearly every inch contains numerous 
fossil shells in various stages of growth, each of which has been born, has grown, 
and died. Our little two-inch column has contained several thousands. 
Then is no reason to doubt that this bed of clay extends uninterruptedly 
beneath Brighton, Chichester, Southampton, Sussex, Hampshire, and Dorset- 
shire, to Kimmeridge on the west, and beneath Hastings and the En g li sh 
Channel to the Boulonnais district in France, and that throughout the whole of 
this vast area, the same conditions of birth, life, and death have existed. 
Surely Science is a faithful hand-maid to religion, when she loudly declares to 
the great Author of Life, M Whither can I flee from thy presence! If I go 
down to hell, Thou art there also." 

I remain, dear Sir, yours faithfully, 

. ' HENRY WILLETT, F.G.S. 

P.S.— The word "hell" (aheol) means, as your readers are aware, "the 
dark place of departed life." 

Arnold House, 

April 29, 1874. 



APPENDIX IV, 

The work of the Sub-Wealden Exploration in the hands of the Diamond 
Rock Boring Company has lately attracted an increasing share of public atten- 
tion, not only from the original promoters of our Sussex problem in geology, 
but from a numerous and highly influential class in our community, viz. : — those 
i nterested in the discovery of mineral treasures in our own and foreign lands. 
Every man who possesses land looks with a certain amount of envy at happy little 
children playing at " here I am on Tom Tidler's ground picking up gold and 
silver" ; and involuntarily wishes his own name to be Thomas Tidier. Even 
the possessor of broad acres producing a goodly rent-roll, while he has a natural 
objection to trade, takes care in all his leases " to reserve the minerals ; " know- 
ing may instances in which the old rent had been multiplied ten,— yes, and a 
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hundred fold,— by the discovery that beneath the surface of his hereditary 
estates, unknown and uncared for by his ancestor, exist treasures which 
engineering skill and commercial enterprise are only too glad to pay munificent 
sums for the opportunity of extracting. 

Hitherto the obstacles in the way of discovery, whether regarded as being 
very tedious, very costly, or very uncertain, have deterred a great number 
able and willing to make an attempt if they could be certain as to the limits of 
the requisite time and money. The numerous enquiries that have been made 
at the office of the Diamond Boring Company, in London, induced Major 
Beaumont, M.P. , the Managing Director, to purpose an excursion to Netherfield, 
and on Tuesday last, the party, having a- saloon carriage placed at their disposal 
by the South-Eastern Railway Company, reached Battle at half -past eleven 
o'clock. It consisted of Major Beaumont, M.P., Sir Donald Cooper, &c. G. 
Cubitt, Esq., M.P., Dr. LyonPlayfair,M.P., Sir John Hawkshaw, G. Cooke, 
Esq., R.A., and Joseph Prestwich, Esq., F.R.S., who hoped to have joined, 
were prevented at the last by more important engagements. By special 
arrangement another party from Brighton, consisting of Professor Ramsay; 
James White, Esq., Thomas Davidson, Esq., F.R.S., A. J. Fitzhugh, Esq., E. 
Godwin- Austen, Esq., F.R.S., Henry Lee, Esq., F.L.S., J. H. Peyton, Esq., 
F.G.S., William Topley, Esq., F.G.S., S. Owens, Esq., J. Van Voorst, Esq., 
J. E. Mayall, Esq., George Catt, Esq., and Henry Willett, Esq., Hon. Sec, 
arrived at Battle in carriages from Hastings at the same hour. By speeial 
permission of his Grace the Duke of Cleveland, the party were at once admitted 
to inspect the far-famed Battle Abbey, and immediately after were entertained 
in the most generous and hospitable manner by Samuel Carter, Esq., who had 
provided a luncheon that would do credit to Booth and Mutton. The gallant 
Major had previously expressed an opinion that this part of the day's proceed- 
ings would be a sad waste of time* He was the only one of the party, however, 
to hold this opinion, and even he resigned himself with admirable resignation 
to the will of the majority, and was observed to " play well his part" with the 
knife and fork. On reaching the boring shed at Netherfield, the first news was 
• ' sixteen feet bored last night. " The core was withdrawn in the presence of the 
assembly, looking like the slate pencil of giant Blunderbore. The machinery 
was then explained, the augur, armed with diamonds and attached to 750 
feet of hollow steel tubing, was successfully lowered and boring recommenced, 
the progress being about one inch per minute. No dissentient voice was heard 
to the assertion that the machinery was admirably adapted to its purpose, and 
that the system must of necessity supersede all others where attainable. The 
London party returned well pleased by the train leaving Battle at 4 15 p. m. The 
Brighton detachment went on to visit Normanhurst, the palatial residence of 
Thomas Brassey, Esq., M.P., who had also, with his accustomed hospitality, 
offered to provide luncheon for the party, and, after a thorough inspection of 
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the house audits treasures, and doing good justice to the refreshment thought- 
fully provided, they reached home, via Bexhill, without an unpleasant incident 
to mar the enjoyment of one of the most delightful excursions ever taken in 
this delightful' part of our county. We hope next week to insert a letter from 
the Hon. Sec. Of the Sub-Wealden on the progress and prospects of the under- 
taking. 



APPENDIX V. 

Arnold House, May 26th, 1874. . 

Sib,— I announced in the Daily News, on April the 29th last, our having 
reached 701 feet. We have now attained a depth of 887 feet, being an 
additional 186 feet, or equivalent to an average of over 60 feet a week, and, at 
this calculation, we ought (nothing unforeseen occurring to prevent) to complete 
our thousand feet by the end of next week. Owing to my serious indisposition 
(which precludes the stooping necessary for close examination of the cores) and 
to a domestic calamity which has befallen Mr. Topley, F.G.S., I am unable to 
state with certainty whether the indurated clay-stone through which we are 
now passing belongs to the Kimmeridge clay, or whether the last prophetic 
intimation from my dear old friend, Professor Phillips, has been fulfilled, and 
we have already gone insensibly into the Oxford clay. So much for the past. 
Looking into the future, I am not sanguine that we shall even attempt any- 
thing beyond 1,000 feet ; and the failure to do so will be attributable to that 
cause which has arrested many a more worthy and important undertaking, viz., 
want of money. I cannot condescend (even in the cause) to imperil my own 
self-respeot, i.e., I feel that I ought not to ask more from those who have already 
so generously given ; and I will not ask a second time from those who have 
already declined to subscribe. The anxiety and the labour have been far 
heavier than I anticipated. I have done my best, and, therefore, failure is a 
word that has no terror for me. My chief encouragement was to hear "well 
done !" from poor John Phillips, and I shall never hear this again. The Central 
Committee meet to-morrow in London, and will decide — 

1st. — Whether it be desirable to proceed with the work ; and 

2nd. — If so, how the necessary funds are to be obtained. 

You shall know the result next week ; meanwhile, believe me, dear Sir, 

Yours faithfully, 

HENRY WILLETT. 



APPENDIX VI. 

7o the Editor, 

Sir,— On this^ the anniversary of England's greatest victory, I am pleased 
to be able to announce another peaceful conquest of the opposing forces of 



Digitized by VjOOQlC 



Nature by the accomplishment of our 1,000 feet of boring at Netherfield. This 
battle, like all other conflicts, has been very costly, and while the vanquished 
strata has been forced to yield up their treasured secrets, the victors have 
become entirely impoverished, following the example of other Governments 
similarly situated, we are getting into debt, and in the faith Hmtimi* "wifi fo 
IhaflwuMu ag, hmm ^vbd orders to continue operations for another 200 feet. 
We hope to conquer by obeying Nature's powers, and hereby offer a favourable 
opportunity for "Moralists who object to debt," "Friends who object to 
sanguinary contests," " Lovers of science." " Housekeepers who wish their coal 
cellars filled cheaper," " All parties who have more money than they know 
what to do with," and generally "All who like to be considered generous, 
enlightened, wise, and good," to vie with one another in contribution to 
complete this, the first boring for scientific purposes ever attempted in 
England. Official receipts for cheques gent shall be promptly returned to 
subscribers by 

Yours very faithfully, 

HENEY WILLETT. 

Arnold House, 

Brighton, June 18th, 1874. 



A meeting of the Committee, who have this interesting and important 
scientific work in hand, was held on Wednesday, Professor Ramsay occupying 
the chair. The members present were Sir Philip Egerton, Bart, M.P., Mr. R. 
Godwin-Austin, Mr. Joseph Prestwich, Mr. Samuel Owens, Mr. Henry 
Woodward, Mr, John Evans, Mr. H. Bristow, Mr. W. Topley, and Mr. Henry 
Willett, Hon. Secretary. The minutes of the last meeting having been read 
and confirmed, the Treasurer's report was presented, showing a balance of 
£571 17s. 6d. It was reported that a depth of 982 feet had been reached; 
and specimens of core were produced, which, in the opinion of Mr. H. 
Woodward, contained an ammonite of the Oxford clay. Major Beaumont 
attended on behalf of the Diamond Boring Company," whose offer was con- 
sidered. This was to continue boring for a distance of not exceeding 200 feet on 
the old terms, the contractors to be permitted to stop at any time, should 
unexpected difficulties arise. — Mr. Willett was authorised, on behalf of the 
Committee, to accept this offer ; and although there were no available funds, 
he consented to become personally responsible as the contracting party, it being 
understood that' the terms of the contract were simply the extension of the old 
contract to 1,200 feet. New forms of appeal, were considered and Mr. Joseph 
Prestwich was requested to abbreviate and embody the various suggestions 
in one form, which was to be circulated by the Hon. Secretary as from the 
Committee. The following letter was subsequently read :— 
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" The Diamond Bock-Boring Company, Limited, 
" 2, Westminster Chambers, 

" Victoria Street, S. W., 

"London, June 17th, 1874. 

"Henry Willett, Esq. 

" Dear Sib,— Referring to the interview which Major Beaumont had with 
the Committee to-day, 1 am instructed to say that we will continue the Boring 
on the under-mentioned terms, viz. : — 

" 1st. —A payment of two pounds (£2) per foot bored, as at present. 

"2nd.— We to have the option of stopping at any point between the 
1,000ft and 1,2000ft. in depth that we may choose. 

" 3rd.— In the event of lining being considered to be necessary, that you 
will do your best to find the money to enable us to put it down past the bad 
part of the hole. 

" Your early acknowledgment will oblige, 

"Yours truly, 

" J. B. Jones, Secretary." 



APPENDIX VII. 

Sib, — Three days after my last report to you, and when we had attained a 
depth of 1, 134ft. , the rods snapped about 20ft. from the bottom. The auger was 
grasped the same day and was brought to the surface, with 10ft. of '.' calcareous 
grit " within it, on Friday, June 4. 

On attempting to resume operations, it was found that the sides had fallen in, 
and 140ft. of loose debris obstructed us. 

We had but two alternatives — viz., to give up altogether, or tube the whole 
distance. This latter course was decided upon, owing to the very liberal terms 
offered by the Diamond Rock Boring Company. 

The decision arrived at on Tuesday last was acted upon without delay ; 900 ft. 
of 4in. continuous tubing were screwed together and lowered in 24 hours, and 
I am pleased to inform you that the whole length of 1,138ft was fixed in its 
proper position at 2 o'clock this day. 

On Monday we shall be occupied in washing out the tubing with a stream 
of water at 2001b. pressure directed to the bottom of the new lining, and on 
Tuesday we hope to recommence boring. 

I am yours faithfully, 

HENRY W1LLETT, 

Hon. Sec. and Treasurer. 
Nbthebfield Pabsokage, near Battle, 
June 19th, 1875. 
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APPENDIX VIII. 

To the Editor of the Sussex Daily News. 

Sir,— Altbpugh I date from this place I have not " taken orders/' but am 
still "titoyen simple. " 

For a wonder, we have no casualties to report or to lament. We washed 
out on Monday, and commenced boring on Tuesday at* 1,134 feet. 

Wednesday.— Progress slow, through limestone composed almost entirely 
of oyster*shells. Such a fine bed of natives, only there were no natives to eat 
them ! 

Thursday. — Better progress, more oysters, among which was recognisable 

our old friend Oryphea virgula. If found alive now a fisherman would call it 

"Spat." 

Friday. — A slight hindrance, owing to the core slipping to the bottom just 

as it reached the surface. 

Saturday (To-day). — After 12 hours' boring, our hearts were rejoiced 

(after boring 25 feet) at seeing 24 feet of core safely deposited. Total depth 

attained 1,246 feet, being an increase of 108 feet. 

"What is it?" your readers will say. This information is kept for 

subscribers only. Please say to any grumbler, " How should you like to draw 

up an iron rod a quarter. of a mile long, in order to give the information gratis 

to those who can afford to subscribe, but prefer to be* " lookers-on ?" 

I am yours, &c, 

HENRY WILLETT. 

• Netherfield Vicarage, Battle, 

June 26th, 1875. 



APPENDIX IX. 



Sir, — I wrote you a description of our successful lining to 1,138ft. on the 
the 20th of June last. Since then the boring downwards has been uninter- 
rupted and unusually rapid, as will be seen when I announce that we shall 
reach 1,400ft. this evening. This has been done by a 3in. crown, producing 
2incore. 

We seem to be just leaving the enormous thickness~of clay, which, with 
slight interruptions of limestone, has characterised the whole work. 

By the middle of next week we shall attain 1,600ft., but the increasing 
cost at increasing depth* will have quite exhausted our funds, inducting the 
Government grant of £100 per 100ft. We are obliged, therefore, once more 
financially, as well as actually, to cry out Be profundi*. 
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It cannot %» +m widely known that unless 2,000ft. be reached, the solu- 
tion of the problem isasfar^ffn etar. 

We have met with nothing to dim that palaeozoic reeks, asjutfuqpaUd, 
may not lie at the estimated depth. Professor Vtmimiob writes :— " I see no 
reason to alter the opinion I expressed three years ago." 

Will no wealthy man act the Deua ex mochind, and intervene to finish the 
work which has occupied three long years, and which could now be completed 
in two months if we only had the money ? .1 have already expended over £500 
myself, besides the whole of the time and correspondence necessary. I must 
be just to other claims, and, although it appears imminent, failure will not 
convey any regrets, because I have done my best to complete the work in- 
trusted to my charge. 

I am, Sir, yours, &c, 

HENRY WILLETT. 
Nethereield, Sussex, 
July 3rd, 1875. 

APPENDIX X. 
To the Editor of Hue Sussex Daily News. 

Sib, — Our work is again arrested at 1,672 feet by the increasing deposit 
from the sandy and gritty beds which have been so rapidly traversed since we 
lined with 4-inch tubes to 1,137 feet. Responsibility of no ordinary character 
now perplexes me. The original problem was dependent on the opinion 
strongly expressed by our most eminent Geologists, that "Palaeozoic rocks 
would be found at a depth varying from 700 feet to 1,700 feet. So far (at any 
rate down to 1,640) the strata were Mezozoic or middle-life. At 1,656 we come 
into a very compact and very hard limestone, containing rhynconellse so 
numerous that the rock may be said to be composed of them. At 1,560 
we also find for the first time pebbles of quartz. These denote a greater 
proximity to an old land surface. Rhynconellre are common to mountain lime- 
stone (a palaeozoic rock) as well as to some of the oolitic beds. To leave off 
now would be to have only increased the uncertainty attendant on the whole 
question. I have therefore decided to line again the whole depth of l f &J2feet, 
and I have been enabled to do this mainly through the additional donation of 
£100 from his Grace the Duke of Devonshire, who proved to be a true Duke— 
dux, or leader— and by the opportune donation of £100 from Mr. Charles Leaf, 
of Cobham, Surrey, through Professor Etheridge. In spite of difficulties, 
therefore, we have really now a more sure and certain hope of reaching 2,000 
feet than at any time for the last three years. 

. Yours, &c, 

•HENRY WILLETT. 

. Arnold House, 

Brighton, July 24, 1875. 
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APPENDIX XI. 

To the Editor of the Sussex Daily News. 

Sir,— On Monday, 2nd, the necessary 3-inch pipes arrived at Battle. 
On Tuesday they were transported to Netherfield. 

On Thursday certain alterations in the gear for lifting and lowering were 
completed. 

On Friday over 500 feet were successfully placed in the bore-hole. 
Saturday was occupied in washing but, and on Monday, the 0th inst., 
boring will be recommenced. By the generous contributions of those interested 
in the work, I have been enabled to complete my contracts to 2,000 feet. 

My cry, " De profundis," is therefore changed into " Te Deum laudamus." 

Yours, Ac, 

HENRY WILLETT. 
Arnold House, 

Brighton, Aug. 8, 1875, 



APPENDIX XII. 



To the Editor of the Sussex Daily News. 

Sir, — With our iron boring-rod we have succeeded in exploring one-third 
of A mile (1,760ft.) towards the earth's centre. 

The best explanation I can give of the operation to such of your readers as 
have never visited Netherfield is that which every housekeeper sees when the 
family grocer deftly offers for her choice a piece of double Gloucester, extracted 
by the instrument called a "cheese-taster." 

We have therefore succeeded beyond our fondest expectations in solving 
the original problem, and can now state with certainty that "palaeozoic rocks do 
not exist" at a depth variously estimated at from 700ft to 1,700ft. 

From 1,670ft. to 1,750ft. the strata are shattered and very soft, greatly 
retarding the operation and seriously imperilling our prospects of attaining a 
much greater depth. 

Your readers must be prepared, therefore, for the announcement that the 

work is brougJU to a close. " Cui bono" ? Where was the good of it ? What a 

foolish waste of time and money? Non<>subscribing wiseacres will say. Wp 

always knew there was no coal t To such I would. reply, "My dear friends, I 
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folly allow your superior wisdom, only there is a Blight difference between 
science or knowledge, and the not very uncommon gift which assumes to snow 
when knowing nothing.** 

To the Hastings people who are short of water, and to such persons who 
have the prevalent notion that "you can always get water if you go deep 
enough," we can state positively " it is hopeless to search for water by deep 
boring or sinking." 

The last cores, although not exceeding one Inch in diameter, have 
abundant traces of extinct life ; Iingula, Thracia, Cardium, and Ammonites 
prove that this life is identical with that which has hitherto been supposed to 
denote that of the Kimmeridge era. 

Although at any moment a change of strata may be reached, I am not 
sanguine that I shall ever be able to report more than that we have discovered 
Kimmeridge Clay in Sussex, and that this clay is very thick, and, 

I am, Sir, yours faithfully, 

HENKY WILLETT. 

Arnold House, 

Brighton, August 22nd, 1875. 



APPENDIX XIII. 

Sib, — We have just commenced our third and final attempt to reach Mr. 
Warner's goal, 2,000 feet. 

A diamond crown of 3Jin. diameter has been attached to 883 feet of Sin. 
continuous iron tubing. 

300 feet more will be added before the actual boring commences. 

Another 600 feet of the same diameter will have to be added (joint by " 
joint), until 1,825 feet be accomplished. 

Inside these tubes a separate 2£in crown will be inserted, attached to 
light hollow boring rods of the same length, viz., 1,825 feet 

Then we shall only have 175 feet of intercepting strata to be explored. 

Too much credit cannot be given to the contractors forthis courageous 
rt. 

" Forttinefaiwurs the bold." 



Digitized by CjOOQIC 



After ao mnoh deferred hope it^» uiifflcnlt to 1m sanguine that the 
aupposed existence of Paleeozoio rooks on thia side of the Channel will be 
positively proved. 

If found, the discovery will be as sudden and as defined as when, the 
mariner's sounding plummet, slipping through the water, strikes the rock 
beneath ; i.e., we shall have sounded through the muddy bottom of the primeva 
ocean, over which no craft built and navigated by human hands ever yet sailed* 
If successful in reaching the 2,000 feet, our contractors will have the 
pleasure of discovering a nugget worth £400. 

Faithfully yours, 

• HENBY WILLETT, Hon. Sec. 
Arnold House, Brighton, 
19th October, 1875. 



APPENDIX XIV. 

Mr. Henry Willett, writing -from Arnold House, Brighton, to The Times t 
says : — If your correspondent " H. P. M." will send me his address, and put 
his questions in a direct and intelligible form, I shall be most happy to answer 
them. The whole subject is evidently new to him, and his gleanings from our 
rich harvest of scientific facts do not seem to have been very successful. The 
dangerous sediment settled down the bore instead of working up. It came 
from the sides of the bore out of which we had extracted the solid cores. The 
fossils contained in the cores as low as. 1,900 feet prove positively that the 
rocks were not palaeozoic. The water containing the sediment was pumped 
down the bore hole, and, therefore, it cannot fitly be termed " subterranean 
water." The fossils show that the surrounding conditions of the animal life at 
the time when they were deposited were very similar to those at present 
existing on the shallow shores of Holland and Northern France, a fact which 
impressed me much as I gathered the shells on the Calais sands. Every 
geologist is convinced that the elevations have occurred as stated in my letter, 
and "H. P. M." will readily be convinced also if he will take the trouble to 
ascertain the first elements of the science. An able article in the Standard of 
Wednesday states that " the choice of Netherland as a site for the boring was 
not a happy one," and indicates that it should have been made in the Thames 
Valley. No geologist has yet been found bold enough to point out. the spot at 
which a boring should be made which would oner better facilities for the 
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soliitiaii of the problem. Mr. Goodwin- Austen first suggested Hythe, but 

when asked, " What part of the parish he would prefer," he shifted his ground 

to "some miles north of the North Downs." The whole problem may be 
better explained to your non-scientific readers by supposing an inquiry to be 

suggested in a row of houses as to what lies beneath the cellar pavement. An 

excavation is made in the cellar itself, and failing to find what was anticipated, 

it is proposed that the next excavation should be commenced from the first 

floor of an adjoining house ; and when the explorer asks in wonder, " Which 

house ? " he is directed to commence in the attic of one more distant. Nothing 

is easier than to state imaginary possibilities concerning the unknown. Such 

statements possess a certain value if they, lead to active inquiry in ascertaining 

facts. There is an almost unanimous consensus of scientific opinion that it will 

be useless to continue the work at Netherfield. The liberality with which the 

Sub-Wealden Exploration was aided ought to encourage anyone (who believes 

that he knows of a better spot for solving the original problem), to state his 

reasons, and to start a fresh expedition into the unknown land. Although 1 do 

not believe in the success of such an experiment, I shall be very happy to 

contribute towards the expense of it." 
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POSTSCRIPT. 

II 

Although in the compilation of the foregoing reports as a record of the 
Sub-Wealden Boring, the original disjointed and periodic form has been 
retained, it will probably be more useful than a connected summary of the 
whole to future explorers by boring, as a means of instructing them " what to 
avoid, and how to do better." 

During the progress of the work, I was often perplexed by a recurring 
phenomenon, viz. : two beds of perfectly horizontal strata composed of fine 
lamince, divided by strata apparently fissured and faulted. 

I have recently been convinced, by a visit to the large Quarry in Kim- 
meridge Clay, at Rossel Hill, near Ely, that this apparent disturbance of the 
strata is not due to terrestrial subsidence, nor to elevation, but that the 
appearance favouring this view in the sections of cores, is due entirely to the 
contraction of the clay nodules, called Septaria, the fissures of contraction being 
filled by calcitej and presenting the same appearance which would be discernible 
in true fissures of disturbed strata. This is only another instance of what I 
have so frequently observed, viz. :.that "results apparently identical are 
produced in nature by entirely different causes." 

I have to thank both Mr. Topley and Mr. W. J. Smith, for permission to 
issue the sections of borings, which are kindly lent from the forthcoming 
re-issue of Dixon's Geology of Sussex, a work which I can most earnestly 
commend to all interested in the County of Sussex, or in the science of 
geology, as an able and complete resumi of the subjects embraced in the 
original work, the treatment of which has been re-cast so ably by my friend, 
Prof. Rupert Jones, F.R.S. 

HENRY WILLETT. 
Arnold House, June lM f 1878. 



Digitized by CjOOQIC 



BRIGHTON ; 
PRINTED BY H. J. INFIELD, "SUSSEX DAILY NEWS" OPFtCB, 64. NORTH STREET. 

87* 



Digitized by CjOOQIC 



Digitized by CjOOQIC 



Digitized by CjOOQIC 



Digitized by CjOOQIC 



Digitized by CjOOQIC 




Digitized by CjOOQIC 



